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FOREWORD 

Dr.  Wellman's  monograph  is  the  most  intensive  study  of  the  Merrill- 
Palmer  scale  since  Dr.  Stutsman's  original  presentation  in  her  book 
entitled  Mental  Measurement  of  Preschool  Children.  It  may  be  read 
with  profit  by  all  persons  who  are  interested  not  only  in  this  test,  but 
in  the  more  general  problem  of  mental  measurement  at  the  preschool 
levels. 

On  the  basis  of  510  testings  of  281  children,  it  is  clearly  demon- 
strated that  the  Merrill-Palmer  scale  is  not  interchangeable  with  the 
Stanford-Binet.  However  it  does  provide  a  useful  and  interesting 
supplement  to  the  latter,  being  less  closely  related  to  language  facility 
and  to  the  educational  and  occupational  status  of  the  parents.  Its 
chief  defect  may  he  in  a  dependence  upon  small  time  differences. 

By  careful  analysis  Dr.  Wellman  is  able  to  differentiate  between  the 
practice  effects  commonly  noted  for  the  Merrill-Palmer  scale  and 
changes  in  scores  indicative  of  increased  brightness.  Once  more  an 
effect  of  attendance  in  the  preschools  of  the  Station  is  shown  to  be  a 
reliable  acceleration  in  mental  growth. 


George  D.  Stoddard 


Office  of  the  Director 

Iowa  Child  Welfare  Research  Station 

University  of  Iowa 

May  27,  1938 
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THE  INTELLIGENCE  OF  PRESCHOOL 
CHILDREN  AS  MEASURED  BY  THE  MERRILL- 
PALMER  SCALE  OF  PERFORMANCE  TESTS 

The  measurement  of  the  intelHgence  of  young  children  has  become 
particularly  challenging  within  recent  years,  due  to  the  increased  focus 
of  attention  upon  these  ages.  The  preschool  child  has  become  the 
object  of  an  unprecedented  number  of  investigations,  in  most  of 
which  it  has  been  helpful  to  know  the  distribution  of  intelligence  of 
the  subjects.  For  practical  purposes,  such  as  for  adoption  and  for 
recommendation  of  training  programs,  the  desirability  of  intelligence 
measurements  of  young  children  has  received  increasing  recognition. 
The  necessity  of  a  thorough  trial  of  existing  tests  in  order  to  learn 
their  values,  strengths,  and  weaknesses  thus  seems  self-evident. 

SETTING  FOR  THIS  STUDY 

That  attendance  at  preschool  laboratories  increases  the  intelligence 
of  young  children  when  measured  by  the  Kuhlmann  and  Stanford 
revisions  of  the  Binet  scale  has  been  demonstrated  by  the  author  in 
two  previously  published  articles  (37,  38).  ]\Iore  than  six  hundred 
preschool  children  were  included  in  these  studies.  The  gains  made 
were  shown  to  be  real  and  not  to  be  the  result  of  practice  effects  (not 
to  accrue  from  sheer  repetitive  experience  with  the  test).  The  gains 
were  not  accounted  for  by  occupational  or  educational  status  of  the 
parents  (5). 

The  higher  level  after  gaining  was  maintained  up  through  the  age 
of  fourteen  years  (the  upper  age  limit  of  use  of  the  Stanford-Binet 
with  superior  children)  under  certain  school  and  group  conditions. 
Under  certain  other  school  and  group  conditions,  further  significant 
gains  were  made.  The  effects  of  the  gains  were  further  shown  in  in- 
telligence status  at  the  senior  high  school  levels  as  measured  by  the 
American  Council  of  Education  examination  (40),  and  on  college 
entrance  examination.  It  appeared  that  there  was  a  real  and  perma- 
nent advantage  in  producing  gains  during  the  preschool  years. 

The  major  aim  of  the  present  investigation  was  to  study  the  effects 
of  preschool  attendance  upon  intelligence  as  measured  by  the  Merrill- 
Palmer  scale.  Secondary  aims  arising  out  of  the  primary  one  were: 
to  make  a  critical  study  of  the  Merrill-Palmer  scale  as  an  intelligence 
test  for  preschool  children,  with  particular  reference  to  suitai)ility  of 
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the  scale  for  use  in  obtaining  consecutive  measurements,  sex  differences, 
and  validity;  to  compare  the  Merrill-Palmer  scale  in  the  above  respects 
with  other  scales,  notably  the  Kuhlmann  and  Stanford  revisions  of 
the  Binet  scale,  and  to  a  limited  extent,  the  Minnesota  Preschool 
scale;  and  to  compare  our  findings  with  those  of  other  investigators. 

ABILITIES  MEASURED 

Revisions  of  the  Binet  scale  have  frequently  been  designated  as 
"verbal"  types  of  tests,  while  the  Merrill-Palmer  scale  is  called  a 
"performance"  type  of  test.  A  cursory  examination  will  reveal  that 
the  subtests  of  the  two  scales  appear  on  the  surface  very  different  in 
content,  although  some  subtests  of  the  Binet  scale  can  be  classified 
as  belonging  to  the  performance  type  and  some  in  the  Merrill-Palmer 
scale  as  verbal.  In  spite  of  this  general  difference  in  appearance,  it 
should  be  possible  to  use  the  two  scales  interchangeably,  if  they  are 
equally  valid  measures  of  intelligence,  and  if  each  really  has  a  high 
degree   of   validity. 

PROBLEMS  PECULIAR  TO  MEASUREMENT  OF 
PRESCHOOL  CHILDREN 

There  seems  to  be  a  rather  prevalent  feeling  that  intelligence  tests 
for  young  children  are  less  satisfactory  than  at  the  school  ages.  This 
feeling  appears  to  have  arisen  from  three  main  sources: 

L  The  fact  that  the  main  intent  in  the  standardization  of  the  Stan- 
ford-Binet  (29)  was  to  provide  a  measuring  instrument  for  children 
of  school  age.  The  tests  below  five  years  in  the  scale  were  primarily 
intended  to  permit  the  adequate  measurement  of  older  children  of 
below  average  intelligence.^  Very  few  children  younger  than  five 
years  were  used  in  the  standardization  process.  This  has  often  been 
used  as  an  argument  that  the  tests  must  therefore  be  inadequate, 
although  this  conclusion  does  not  necessarily  follow.  The  Kuhlmann- 
Binet  (18),  however,  did  make  a  directed  attempt  to  provide  suitable 
tests  for  much  younger  children,  beginning  its  range  at  three  months. 
The  Merrill-Palmer  scale  (27)  was  designed  especially  for  the  pre- 
school ages  and  none  other. 

2.  The  fact  that  preschool  age  children  who  have  been  ret  est  ed 
have  characteristically  shown  considerable  fluctuation  in  IQ.  The 
statement  is  often  made  that  tests  at  the  preschool  ages  are  much  less 
reliable  than  at  the  school  ages.     The  so-called  reliabilities  that  have 


iThis  situation  has  been  remedied  in  a  newer  standardization  of  the  Stanford 
revision  by  Terman  and  Merrill  (30).  The  results  included  in  the  study  here 
reported  are  all  based  on  the  standardization  published  in  1916. 
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been  obtained  at  the  preschool  ages  have  often  covered  a  period  of  at 
least  six  months  during  which  time  the  child's  environment  has  been 
markedly  altered  by  nursery  school  attendance.  "Reliabilities"  ob- 
tained under  such  conditions  may  reflect  the  effects  of  real  changes 
in  intelligence  due  to  preschool  experiences. 

Goodenough's  (8)  correlations  based  on  retests  at  six  weeks  of  non- 
preschool  children  (children  not  attending  nursery  school)  on  the 
Kuhlmann-Binet  ranged  from  .76  to  .87  for  the  three  age  groupings, 
two,  three,  and  four  years,  with  a  correlation  of  .82  for  the  total  group 
of  300  children.  These  figures  are  not  far  below  those  ordinarily 
reported  for  school  children  (indeed,  they  overlap),  but  are  not  as 
high  as  the  highest  that  has  been  reported  for  school  age  children. 
The  correlation  for  Goodenough's  total  group  is  surprisingly  close 
to  the  median  correlation  of  .83  computed  by  Nemzek  (24)  from  a 
survey  of  the  extensive  literature  on  constancy  of  the  IQ  of  children 
of  all  ages  on  Stanford-Binets. 

Stutsman's  (28)  correlation  on  retests  on  the  Merrill-Palmer  scale 
with  an  age  range  comparable  to  Goodenough's  (3  to  5  years)  and  an 
interval  fairly  comparable  (1  day  to  1  month)  is  very  similar  to 
Goodenough's,  the  correlation  between  raw  scores  on  retests  for  forty- 
six  children  being  .85  ±  .03.  Raw  scores  are,  however,  related  to 
chronological  age  and  the  correlation  between  retests  is  affected  by  the 
age  range.  When  the  age  range  was  increased  to  2  to  5  years  with  the 
interval  two  months  or  less,  the  correlation  increased  to  .95  ±  .01  for 
eighty-one  children,  and  when  the  age  range  was  narrowed  to  a  12 
months'  range,  every  child  being  between  3  and  4  years  of  age,  and 
the  interval  was  1  to  11  months,  the  correlation  dropped  to  .72  ±  .05. 

Our  own  data  on  Merrill-Palmer  retests,  reported  more  fully  later 
in  the  study,  show  correlations  on  retests  at  one-week  intervals  rang- 
ing from  .89  to  .96  for  different  methods  of  scoring  for  forty-four 
children  ranging  in  age  from  28  to  60  months.  The  correlation  be- 
tween mental  ages  was  highest,  .96  ±  .01,  the  other  scoring  methods 
eliminating  the  effect  of  chronological  age  and  being  respectively: 
sigma  scores  .92  ±  .02,  intelligence  quotients  .90  ±  .02,  and  percentile 
ranks  .89  ±  .02. 

3.  Confusion  between  accuracy  of  measurement  at  a  given  time  and 
predictive  value.  When  dramatic  environmental  changes,  such  as  at- 
tending a  nursery  school,  result  in  increasing  children's  IQ's  in  direct 
ratio  to  the  level  of  IQ  on  entrance  to  nursery  school,  the  correlation 
between  repeated  tests  is  lowered.  This  does  not  necessarily  mean 
that  the  child's  status  has  not  been  adequately  determined  at  each 
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testing.  Disturbances  in  the  relative  placement  of  individuals  within 
a  group  over  a  period  of  time  need  not  be  attributed  entirely  to  errors 
of  measurement.     They  may  represent  real  change. 

Technical  Difficulties 

There  are  certain  technical  difficulties  in  the  construction  of  intel- 
ligence tests  for  young  children  that  work  in  the  direction  of  reducing 
reliability.  Each  subtest  carries  a  greater  weight  of  the  total  IQ  at 
the  younger  ages  than  at  the  older  ages.  Due  to  the  smaller  chrono- 
logical age  as  denominator,  the  passing  or  failing  of  one  test  item  will 
change  the  IQ  several  points.  An  illustration  will  make  this  clear. 
A  child  of  42  months  who  has  a  mental  age  of  42  months  receives  an 
IQ  of  100.  If  the  child  had  passed  one  more  item  on  the  Stanford 
revision,  his  mental  age  would  have  been  44  months  and  his  IQ  105. 
A  child  of  48  months,  by  passing  an  additional  item  would  have  in- 
creased his  IQ  by  3  points,  and  one  of  84  months  by  2  points. 

On  the  Kuhlmann  revision,  which  has  eight  subtests  in  each  year,  an 
additional  item  passed  adds  1.5  months  of  mental  age.  At  24  months, 
one  extra  item  would  increase  the  IQ  from  100  to  106,  at  30  months 
to  105,  and  at  36  months  to  104. 

On  the  Merrill-Palmer  scale,  each  item  passed  is  not  given  mental 
age  credits  as  in  the  Binet  scales,  but  the  total  point  score  can  be 
credited  with  a  mental  age  equivalent.  Mental  age  is  one  of  several 
different  methods  of  scoring,  all  of  which  are  based  upon  and  derived 
from  the  total  point  score. 

Inconsistencies  in  IQ  can  arise  at  these  young  ages  out  of  inconsis- 
tencies in  retaining  or  rejecting  decimals  of  months.  A  child  of  2 
years,  0  months  and  14  days  may  be  considered  as  24.0  months  or 
24.5  months  of  age.  If  his  mental  age  is  25.5,  the  former  age  will 
yield  an  IQ  of  106  and  the  latter  104.  If  the  decimal  point  is  dropped 
in  mental  age  also,  the  IQ  will  then  be  104,  providing  the  mental  age 
is  considered  as  25.0  months;  or  108,  providing  the  mental  age  is 
considered  as  26.0  months. 

In  spite  of  these  difficulties,  the  Binet  iQ's  of  groups  of  preschool 
children  do  change  in  a  significant  and  orderly  manner  with  attendance 
at  preschool  laboratories.  Do  the  children  also  show  systematic  orderly 
changes  when  measured  by  the  performance  type  of  test,  more 
specifically  by  the  Merrill-Palmer  scale?  Is  the  Merrill-Palmer  as 
adequate  a  measure  of  intelligence  as  the  Binet  tests?  Can  it  be 
used  interchangeably  with  them?  Does  a  combination  of  "verbal"  and 
"performance"  tests  yield  a  better  measure  than  either  alone? 
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SUBJECTS  AND  SOURCES  OF  DATA 

Five  hundred  ten  Merrill-Palmer  tests  were  administered  to  281 
children  20  to  62  months  of  age.  Two  hundred  eight  children  were 
in  attendance  at  the  preschool  laboratories  of  the  Iowa  Child  Wel- 
fare Research  Station  at  Iowa  City,  Iowa;  eleven  were  in  attendance 
at  the  nursery  school  of  the  Iowa  State  Teachers'  College  at  Cedar 
Falls,  Iowa;  seventeen  were  residents  of  the  City  of  Childhood  at 
Mooseheart,  Illinois ;  and  forty-five  were  residents  at  the  Iowa  Soldiers' 
Orphans'  Home  at  Davenport,  Iowa. 

The  tests  and  retests  were  distributed  as  follows: 


First 
Preschool    Laboratories            208 
Cedar  Falls                                   11 
Mooseheart                                    17 
Orphan's  Home                           45 
Total                                          281 

Test 
Second 
90 
6 

31 

127 

Third 

47 
2 

19 
68 

Fourth 

22 

1 
23 

Fifth     Sixth     Total 

9              2          378 

19 

17 

96 

9               2          510 

All  tests  were  given  by  experienced 

examiners  w 

^ho  were,  with  one 

exception,   research   assistants 

in   the 

Iowa 

Child 

Welfare   Research 

Station;  this  examiner  was  a  graduate  laboratory  assistant  who  super- 
vised the  giving  of  tests  in  connection  with  a  course  in  clinical  psychol- 
ogy. The  children  were  examined  in  familiar  surroundings.  A  special 
effort  was  made  to  see  that  the  children  became  acquainted  with  the 
examiners  prior  to  the  time  of  examination.  Preschool  laboratory  chil- 
dren were  allowed  a  preliminary  period  in  which  to  become  adjusted 
to  the  preschool  situation;  at  least  two  weeks,  and  usually  more,  wfere 
allowed  after  entrance  to  preschool  before  any  child  was  tested.  Some 
of  the  children  had  their  first  test  after  several  months  of  preschool 
attendance.  An  effort  was  made  to  test  each  child  not  more  than  a 
week  away  from  the  day  of  the  month  on  which  his  birthday  fell. 
This  was  done  in  order  to  avoid  fractions  of  months  in  chronological 
age. 

The  distribution  of  chronological  ages  at  the  time  of  the  first  test 
was  as  follows: 


Age, 

Total 

Preschool 

Months 

Group 

Laboratories 
Only 

20    to    22 

2 

0 

2i    to    25 

10 

10 

26    to    28 

17 

15 

29    to    31 

19 

14 

i2    to    34 

30 

24 

35    to    37 

34 

29 

38    to    40 

21 

13 

12 
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Age, 

Total, 

Preschool 

Months 

Group 

Laboratories 
Only 

41    to    43 

30 

17 

44    to    46 

26 

18 

47    to    49 

2?, 

18 

50    to    52 

25 

21 

53    to    55 

18 

13 

56    to    58 

20 

14 

59    to    61 

5 

2 

62    to    64 

1 

0 

Total 

281 

208 

Figure  1  also  presents  the  distribution  of  ages.  The  mean  chrono- 
logical age  for  the  total  group  was  4L4  months,  S.D.  9.7  and  for  the 
preschool  laboratory  group  40.8  months,  S.D.  9.7. 

The  group  as  a  whole  was  somewhat  superior  mentally,  as  is  shown 
by  the  mean  scores  given  in  Table  6.  INIental  age  of  the  total  group 
on  the  first  test  was  46.4,  5.0  months  in  advance  of  chronological 
age,  and  of  the  preschool  laboratory  group  48.2,  7.4  months  in  advance 
of  their  chronological  age. 

SCORING  METHODS 

Stutsman  (27)  provides  for  the  following  methods  of  scoring  the 
results  of  the  test:  raw  score,  mental  age  equivalent  of  score,  standard 
deviation  in  terms  of  score  value  (called  hereafter  sigma  score),  per- 
centile rank  in   terms  of  score  value  and  intelligence  quotient.     In 
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Figure  1.     Distribution  of  Chronological  Ages  of  Total  Group  and  of  Preschool 
Laboratory  Group  at  Time  of  First  Test 


INTELLIGENCE  OF  PRESCHOOL  CHILDREN 


13 


addition,  she  gives  tables  of  standard  deviations  in  terms  of  mental 
age  for  chronological  age  groups  by  months,  and  standard  deviations 
in  terms  of  intelligence  quotient  for  chronological  age  groups. 

Stutsman  states:  "For  purposes  of  comparing  the  performance  of 
children  of  different  ages,  or  the  performance  of  the  same  child  at 
different  ages,  interpretation  of  the  score  by  standard  deviation  in 
terms  of  score  value  or  mental-age  value  and  interpretation  by  per- 
centile rank  are  preferable  to  interpretation  in  terms  of  the  intelli- 
gence quotient."  (p.  235)  She  points  out  that  the  same  IQ  at 
different  ages  places  the  child  very  differently  in  a  distribution.  "An 
IQ  of  119  may  have  a  range  of  values  at  different  age  levels  from  +0.5 
to  +2.0a.  In  other  words,  a  child  of  27  months  of  age  who  has  an  IQ 
of  119  has  attained  the  same  level  of  superiority  as  a  child  of  48 
months  of  age  who  has  an  IQ  of  154.  Interpretation  of  the  score  in 
terms  of  the  intelligence  quotient  assumes  that  the  variability  in  terms 
of  mental  age  increases  at  an  evenly  progressive  rate  with  zero  as 
an  origin.  Although  this  should  possibly  be  true  with  an  ideal  scale, 
it  is  not  true  of  the  present  Merrill-Palmer  scale."     (p.  235) 

Distribution  of  Scores 

In  order  to  decide  which  of  the  various  methods  of  scorings  to  use 
in  this  study,  a  distribution  was  made  of  the  scores  by  each  method 
on  the  281  first  tests.  These  are  given  in  Figure  2;  comparable  dis- 
tributions for  the  208  preschool  laboratory  children  are  also  given  in 
Figure  2. 
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Figure  2.     Distribution  of  Scores  on  First  Test. 
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Figure  2.     (Continued)   Distribution  of  Scores  on  First  Test. 


The  raw  scores  on  first  test  in  our  data  were  distributed  as  follows: 


Score 

0  to  9 

10  to  19 

20  to  29 

30  to  39 

40  to  49 

50  to  59 

60  to  69 

70  to  79 

80  to  89 

90  to  99 


Total 

Preschool 

Group 

Laboratories 

2 

0 

13 

9 

36 

27 

29 

17 

32 

20 

44 

31 

34 

26 

52 

45 

33 

28 

5 

5 

The  distribution  of  mental  ages  was  as  follows: 


Mental  Age, 

Total 

Preschool 

Month 

s 

Group 

Laboratories 

16 

to 

19 

1 

0 

20 

to 

23 

4 

2 

24 

to 

27 

10 

7 

28 

to 

31 

35 

27 

32 

to 

35 

30 

17 

36 

to 

39 

29 

18 

40 

to 

43 

24 

16 

44 

to 

47 

32 

23 

48 

to 

51 

20 

IS 

52 

to 

55 

19 

16 

56 

to 

59 

24 

23 

60 

to 

63 

17 

12 

64 

to 

67 

3 

2 

68 

to 

71 

9 

7 

72 

to 

75 

13 

13 

76 

to 

79 

11 

10 
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Sigma  scores  in  terms  of  raw  scores  were  read  from  Table  27,  page 
237,  according  to  the  instructions  given  by  Stutsman  (27),  No  interpo- 
lations were  made.  If  a  score  fell  between  two  sigma  values  of  the 
table,  it  was  assigned  the  sigma  value  which  was  closer  to  zero. 

The  sigma  scores  were  distributed  as  follows: 


Sigma 

Total 

Preschool 

Score 

Group 

Laboratories 

—2.5 

3 

0 

—2.0 

3 

0 

—1.5 

7 

1 

—1.0 

12 

3 

—0.5 

30 

10 

0 

SO 

34 

0.5 

62 

55 

1.0 

59 

55 

1.5 

30 

29 

2.0 

17 

14 

2.5 

8 

7 

:e  quotients 

were  distributed  as  follows 

Intelligence 

Total 

Preschool 

Quotient 

Group 

Laboratories 

60    to 

69 

4 

0 

70    to 

79 

7 

1 

80    to 

89 

25 

4 

90    to 

99 

36 

20 

100    to 

109 

59 

48 

110    to 

119 

56 

49 

120    to 

129 

47 

43 

130    to 

1.59 

29 

28 

140    to 

149 

10 

9 

150    to 

159 

7 

5 

160    to 

169 

1 

1 

Percentile  ranks  in  terms  of  score  values  per  age  in  months  were 
read  from  Table  30,  page  240,  in  Stutsman  (27),  interpolation  being 
made  to  the  nearest  whole  percentile.  When  scores  fell  beyond  the 
99th  percentile  of  the  table,  a  rank  of  100  was  assigned.  The  range 
of  ranks  assigned  in  this  group  was  1  to  100.  The  distribution  of 
percentile  ranks  was: 


Percentile 

Total 

Preschool 

Rank 

Group 

Laboratories 

1  to 

10 

17 

2 

11  to 

20 

IS 

3 

21  to 

30 

17 

6 

31  to 

40 

21 

14 

41  to 

50 

8 

3 

51  to 

60 

11 

8 

61  to 

70 

26 

20 

71  to 

80 

35 

33 

81  to 

90 

48 

42 

91  to 

100 

83 

77 
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The  intelligence  quotients  ranged  from  61  to  162,  with  a  mean  of 
111.4  for  the  total  group  and  116.7  for  the  preschool  laboratory  group. 
There  was  a  fairly  even  distribution  on  either  side  of  the.  mean.  Per- 
centile ranks  varied  from  1  to  100,  with  a  mean  of  68.0  for  the  total 
group  and  78.0  for  the  preschool  laboratory  group,  in  a  skewed  dis- 
tribution. More  than  one-third  (37  per  cent)  of  the  preschool  labora- 
tory children  received  percentile  ranks  above  90,  and  one-fourth  (26 
per  cent)  above  95  on  their  first  test.  In  a  study  of  repeated  measures 
on  the  same  individuals  within  such  a  group  as  the  preschool  labora- 
tory, the  method  of  scoring  in  terms  of  the  percentile  ranks  offered 
by  Stutsman  presents  difficulties  because  the  ranks  do  not  differenti- 
ate among  high  performances  and  hence  adequately  allow  for  register- 
ing of  increases.  At  the  other  end  of  the  distribution  the  same  prob- 
lem is  met  with  regard  to  possible  decreases.  In  the  total  group  a  num- 
ber of  children  received  percentile  ranks  of  1  to  10.  Of  the  children 
receiving  percentile  ranks  of  1  to  5,  four  had  intelligence  quotients 
falling  in  the  step  interval  60  to  69,  five  in  the  step  interval  70  to  79, 
and  two  in  the  interval  80  to  89.  Two  children  receiving  percentile 
ranks  of  6  to  10  had  intelligence  quotients  70  to  79  and  four  80  to 
89.  That  the  intelligence  quotients  were  not  unduly  high  for  these 
subjects  is  confirmed  by  Kuhlmann-Binets  obtained  within  one  week 
of  the  Merrill-Palmers  on  four  of  the  children  whose  percentile  ranks 
were  1,  5,  5,  and  5  respectively.  Their  Merrill-Palmer  IQ's  were  61, 
78,  80,  and  85,  while  their  Kuhlmann-Binet  IQ's  were  59,  96,  77,  and 
97  respectively. 

Distribution  of  Scores  in  Relation  to  Other 
Scoring  Methods 

The  distribution  of  intelligence  quotients  per  percentile  rank  for 
the  total  group  is  given  in  Table  1 .  It  will  be  seen  that  the  correspon- 
dence between  the  two  methods  of  scoring  is  quite  close  in  the  middle 
ranges  of  percentiles.  By  way  of  contrast,  the  distribution  of  Kuhl- 
mann-  and  Stanford-Binets  per  percentile  rank  is  given  in  Table  2 
for  all  children  who  had  both  Merrill-Palmer  and  Binet  tests  within 
one  week. 

While,  with  the  exception  of  the  91  to  100  percentile  group,  the 
Merrill-Palmer  intelligence  quotients  for  a  ten-percentile  step  interval 
are  concentrated  in  one,  two,  or  three  intelligence  quotient  groupings, 
the  Binet  quotients  are  spread  in  some  instances  to  cover  nine  group- 
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Table  1 

Distribution 

of 

Merrill-Palmer 

Intelligence 

Quotients    by 

Percentile    Rank 

Percentile 

Intelligence  Quotient 

60 

70 

80 

90 

100       110 

1    120 

130 

140 

ISO 

160 

Rank 

to 

to 

to 

to 

to         to 

to 

to 

to 

to 

to 

69 

79 

89 

99 

109       119 

129 

139 

149 

159 

169 

1    to      10 

4 

7 

6 

11    to     20 

15 

21    to     30 

4 

13 

31    to     40 

20 

1 

41   to     50 

3 

5 

51   to     60 

11 

61   to      70 

23           3 

71   to     80 

19         14 

2 

81    to     90 

34 

14 

91    to    100 

5 

31          29 

10 

7 

1 

Total 

4 

7 

25 

36 

59         56 

47         29 

10 

7 

1 

ings,  or  ninety  points  in  IQ.  The  eleven  children  receiving  percentile 
scores  of  51  to  60  all  received  intelligence  quotients  of  100  to  109  on 
the  Merrill-Palmer  scale.  The  seven  children  receiving  percentile 
scores  of  51  to  60,  to  whom  Binet  tests  were  given,  had  Binet  intelli- 
gence quotients  distributed  from  the  step  interval  80  to  89  to  the 
step  interval  130  to  139.  Twenty-three  of  the  twenty-six  children 
receiving  percentile  ranks  of  61  to  70  received  Merrill-Palmer  intelli- 
gence quotients  of  100  to  109,  while  the  twenty  children  receiving 
these  percentile  ranks  who  were  given  the  Binet  test  were  distributed 
in  Binet  intelligence  quotients  from  the  step  interval  100  to  109  to 
the  step  interval  160  to  169.  It  is  to  be  expected  that  the  Merrill- 
Palmer  intelligence  quotients  will  agree  more  highly  with  the  percen- 

Table  2 

Distribution   of   Kuhlmann  'and   Stanford-Binet   Intelligence   Quotients  by 
Percentile   Rank   on  Merrill-Palmer 


Percentile 
Rank 


1  to 

11  to 

21  to 

31  to 

41  to 

51  to 

61  to 

71  to 

81  to 

91  to   100 
Total 


10 
20 
30 
40 
SO 
60 
70 
80 
90 


Intelligence  Quotient 


SO 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

59 

69 

79 

89 

99 

109 

119 

129 

139 

149 

159 

169 

179 

0 

1 
1 


2 
1 
3 
1 
1 
0 


3 
0        0 


14 


1 

2 
7 
1 
0 
5 
7 
3 
8 
34 


0 

2 

2 
1 

1 

6 
4 
6 
8 
30 


1 
1 

2 
1 

2 

5 

8 

12 

16 

48 


0 

3 

3 

2 

10 

14 

32 


0 

2 

6 

10 

19 


2 

9 

11 


0 
1 
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tile  ranks  than  the  Binet  results,  since  both  percentiles  and  intelligence 
quotients  are  derived  from  the  same  raw  scores.  The  relationship  to 
Binet  results  will  be  discussed  more  fully  later  in  this  study. 

The  children  who  received  percentile  ranks  of  91  to  100  were  dis- 
tributed in  intelligence  quotient  from  the  step  interval  110  to  119  to 
the  step  interval  160  to  169. 

Sigma  score  means  were  +0-49  for  the  total  group  and  +0.78  for 
the  preschool  laboratory  group.  There  was  a  fairly  even  distribution 
of  scores  on  either  side  of  the  mean,  there  being  no  concentration  of 
scores  at  the  upper  end  of  the  distribution  as  in  percentile  ranks.  The 
distribution  of  sigma  scores  per  percentile  rank  is  given  in  Table  3.    It 

Table  ."^ 
Distribution  of   Sigma  Scores  by   Percentile  Rank 


Percentile 
Rank 

Sigma   Score 

—2.5  1  —2.0 

—1.5  1 

—1.0  1  —0.5  1  0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

1   to     10 

3             3 

7 

4 

11    to     20 

8             7 

21    to     30 

16          1 

31    to     40 

7        14 

41    to     SO 

8 

51   to     60 

11 

61    to     70 

16 

9 

1 

71    to     80 

34 

1 

81    to     90 

19 

27 

2 

91    to   100 

30 

28 

17 

8 

Total 

3             3 

7 

12           30       SO 

62 

59 

30 

17 

8 

will  be  seen  that  children  who  received  the  lowest  percentile  ranks  (1 
to  10)  were  spread  over  a  considerable  portion  of  the  sigma  score 
range,  and  that  those  receiving  percentile  scores  above  90  received 
sigma  scores  varying  from  -f-1-0  to  +2.5. 

The  distribution  of  sigma  scores  per  intelligence  quotient  is  given 
in  Table  4. 


Correlation  Between  Scorings 

The  degree  of  correspondence  between  the  different  methods  of 
scoring  is  expressed  by  correlations  in  Table  5.  There  is  no  greater 
correspondence  between  the  two  methods  recommended  by  Stutsman 
(percentile  and  sigma  score)  than  between  intelligence  quotient  and 
either  of  these.  The  most  uniform  array  of  correlations  is  between 
intelligence  quotient  and   sigma  score.     The  correlation   tends  to  be 
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Table  4 
Distribution   of   Sigma    Scores   by    Intelligence   Quotient 


Intelligence 
Quotient 

Sigma   Score 

—2.5  i  —2.0  1 

-l.S  1 

—1.0  1  —0.5  1  0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

60  to    69 

3             1 

70  to     79 

2 

4 

1  ■ 

80  to    89 

3 

11           11 

90  to    99 

19       17 

100  to  109 

33 

26 

110  to  119 

28 

26 

2 

120  to  129 

8 

20 

9 

8 

2 

130  to  139 

12 

10 

6 

1 

140  to  149 

1 

7 

0 

2 

150  to  159 

2 

3 

2 

160  to  169 

1 

Table  5 
Correlations  by  Age  Groups  Between  Scorings  on  First  Tests 


Percentile 

Percentile  and 

Sigma  Score  and 

and  Sigma 

Intelligence 

Intelligence 

Age, 

Children 

Score 

Quotient 

Quotient 

Months 

Probable 

Probable 

Probable 

r 

Error 

r 

Error 

r 

Error 

20  to  29 

34 

.89            .02 

.94            .01 

.96            .01 

30  to  41 

110 

.89            .01 

.89            .01 

.96            .01 

42  to  53 

97 

.95            .01 

.92            .01 

.95            .01 

54  to  62 

40 

.93            .01 

.98            .01 

.96            .01 

20  to  62 

281 

.90             .01 

.90            .01 

.90            .01 

lower  when  the  total  age  range  is  included  than  when  the  age  range 
is  narrowed.  The  explanation  appears  to  lie  in  some  peculiarities  in 
the  derivation  of  these  scores  from  raw  score  in  the  original  standardiza- 
tion group.  In  which  method  of  scoring  the  difficulty  lies  is  not  appar- 
ent from  the  data.  While  the  range  of  sigma  scores  is  relatively  small 
for  a  given  IQ  level  within  an  age  group,  it  becomes  larger  for  the 
total  group  because  the  actual  sigma  scores  included  differ  from  age 
to  age.  The  following  tabulation  of  sigma  scores  for  the  IQ  level 
120  to  129  will  illustrate  this  point. 


Age, 
Months 


20 
30 

42 
54 
20 


to 
to 
to 
to 
to 


29 
41 

53 
62 
62 


0.5 


Sigma  Scores 


1.0 

4 
14 

2 
20 


l.S 

1 

8 


2.0 

5 
3 


2.5 
2 


It  seems  there  is  some  disjunction  between  mental  age  derivations 
and  sigma  score  derivations  to  produce  this  type  of  distribution.    The 
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above  type  of  distribution  is  not  peculiar  to  IQ  in  relation  to  the  other 
scores,  however,  as  is  implied  by  Stutsman.  It  holds  for  percentile 
ranks  in  relation  to  sigma  scores  as  well,  as  will  be  seen  in  the  follow- 
ing distribution  of  sigma  scores  for  children  who  received  percentile 
ranks  of  91  to  100. 


Age, 

Sigma 

Scores 

Months 

1.0 

l.S 

2.0 

2.5 

20    to    29 

1 

5 

2 

30    to    41 

7 

9 

9 

6 

42    to    53 

13 

17 

3 

54    to    62 

10 

1 

20    to    62 

30 

28 

17 

8 

The  distribution  of  intelligence  quotients  for  the  children  receiving 
percentile  scores  of  91  to  100  was  as  follows: 

Intelligence   Quotients 


Age, 

110 

120 

130 

140 

150 

160 

Months 

to 

to 

to 

to 

to 

to 

119 

129 

139 

149 

159 

169 

20    to    29 

8 

30    to    41 

5 

13 

8 

2 

2 

1 

42    to    53 

10 

12 

6 

5 

54    to    62 

9 

2 

20    to    62 

5 

31 

29 

10 

7 

1 

Relation   to   Chronological   Age 

Chronological  age  correlated  with  each  of  the  scoring  methods  to 
the  following  extent: 

Scoring  Method  Children  r  P.E. 

Percentile  281  .26  ±  .04 

Sigma   Score  281  —.11  ±  .04 

Intelligence   Quotient  281  .12  ±  .04 

Raw   Score  281  .82  ±  .01 

There  was  some  tendency  for  the  older  children  to  receive  the 
higher  percentile  ranks,  indicated  by  the  correlation  of  .26  ±  .04. 
Sigma  scores  and  intelligence  quotients  showed  little  relationship  to 
age. 

Mental  age  was  correlated  with  chronological  age  as  follows: 


Chronological 

Age,  Months 

Children 

r 

P.E. 

20    to    29 

34 

.68 

±.06 

30    to    41 

110 

.45 

±  .06 

42    to    53 

97 

.51 

±  .05 

54    to    62 

40 

—  .07 

±  .01 

20    to    62 

281 

.SI 

±  .01 

The  size  of  the  correlation  between  mental  age  and  chronological 
age  varied  considerably  between  age  groups.  There  appears  no  ready 
explanation  for  the  lack  of  relationship  at  the  five-year  level,  other 
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than  the  lack  of  ceiling  of  the  test.  The  correlation  may  have  been 
lowered  somewhat  by  the  fact  that  the  oldest  children  in  the  group 
were  orphanage  children  of  relatively  lower  ability.  No  preschool 
laboratory  child  over  fifty-nine  months  of  age  was  included.  The 
range  of  ages  within  the  preschool  laboratory  group  was  too  small 
to  permit  a  separate  correlation  at  this  age  level.  Of  the  twenty-six 
preschool  cases,  nineteen  received  mental  ages  of  70  to  79  months. 
The  number  of  cases  (14)  of  other  children  at  this  age  level  was  too 
small  for  adequate  separate  correlation. 

The  correlation  between  mental  age  and  chronological  age  for  the 
total  group,  .81  ±  .01,  is  considerably  below  the  correlation  of  .90 
reported  by  Bristol  (4)  for  531  English  children  and  the  correlation 
of  .92  ±  .004  reported  by  Stutsman  (27,  p.  116)  between  chronological 
age  and  raw  score  for  631  cases.  It  corresponds  more  closely  with 
Goodenough's  (9)  correlation  of  .85  between  mental  age  and  chrono- 
logical age  for  thirty-three  nursery  school  children,  ages  27  to  59 
months  of  age.  Raw  score  in  our  data  correlated  with  chronological 
age  .82  ±  .01.  Since  our  group  was  probably  more  highly  selected 
than  Stutsman's  or  Bristol's,  a  somewhat  lower  correlation  might  be 
expected.  Our  correlation  is  very  close  to  the  one  reported  by  Kawin 
(15)  for  169  children  23  to  57  months  of  age  drawn  from  various 
sources.    Her  correlation  was  .79. 

Scores  Used  in  This  Study 

In  spite  of  Stutsman's  warning  against  the  use  of  the  intelligence 
quotient,  it  has  certain  advantages.  Stutsman  says  (27,  p.  116):  "A 
careful  inspection  of  these  tables  will  show  that  it  is  impracticable  to 
use  the  intelligence  quotient  with  the  Merrill-Palmer  test  scale.  At  the 
different  chronological-age  levels  the  range  of  IQ's  at  — 2.5  u  varies 
from  58  to  70.  At  — 2.0  c  it  varies  from  66  to  79,  and  at  — 1.5  a 
from  74  to  83.  The  nearer  0  u  the  score  falls,  the  less  is  the  variation 
between  the  different  age  levels.  At  the  other  end  of  the  distributions 
the  variation  is  even  greater.  At  -|-2.5  a  the  IQ  varies  from  122  to 
165;  at  +2.0  <t,  from  119  to  154;  and  at  +1.5  a,  from  114  to  141.  It 
is  apparent  that  with  this  amount  of  variation  such  an  index  has  little 
significance.  Accordingly,  an  interpretation  in  terms  of  the  standard- 
deviation  value  of  the  score  attained  or  in  terms  of  percentile  rank  has 
a  greater  validity  in  the  Merrill-Palmer  scale  than  has  the  intelligence 
quotient." 
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Both  the  sigma  score  and  intelligence  quotient  are  dependent  upon 
the  raw  score.  The  intelligence  quotient  depends  directly  upon  the 
mental  age  equivalents  assigned  to  the  raw  scores.^  Stutsman's  argu- 
ment might  have  turned  against  the  sigma  score  as  justifiably  as 
against  the  IQ  in  that  the  sigma  score  failed  to  differentiate  at  the 
extremes  of  the  distribution  where  the  IQ  did  differentiate.  Compari- 
sons between  sigma  scores  at  different  age  levels  also  assume  that  the 
distributions  of  mental  levels  (brightness)  were  comparable  at  the 
different  ages  in  the  standardization. 

The  intelligence  quotient  possesses  the  advantage  of  direct  compari- 
son with  the  results  of  other  tests  and  of  differentiation  between  chil- 
dren at  all  points  in  our  distribution.  For  this  reason,  and  others 
previously  discussed,  it  was  decided  to  retain  this  method  of  scoring 
throughout  this  study.  Although  it  seemed  probable  from  inspection 
of  the  distribution  of  percentile  ranks  on  first  tests  that  because  of  the 
large  number  of  cases  falling  in  the  extreme  upper  end  of  the  distribu- 
tion increases  might  not  be  registered,  the  results  in  Table  6  do  indi- 
cate changes.  Hence  it  was  decided  to  carry  through  this  method  of 
scoring  in  other  analyses.  Throughout  this  study,  therefore,  analyses 
are  made  on  the  basis  of  the  three  methods  of  scoring,  sigma  score, 
percentile  rank,  and  intelligence  quotient. 

Table  6 

Mean    Chronological    Ages,    Sigma    Scores,    Intelligence    Quotients   and    Percentile 

Ranks  on  Merrill-Palmer  Retesis,  With  Their  Standard  Deviations 


Chil- 

Chronological 

Age 

Sigma   Score 

Intelligence 
Quotient 

Percentile 
Rank 

Test 

Stand- 

Stand- 

Stand- 

Stand- 

Mean 

ard  De- 
viation 

Mean 

ard  De-. 
viation 

Mean 

ard  De- 
viation 

Mean 

ard  De- 
viation 

Total   Group 

First 

281 

41.4 

9.7          0.49        0.96 

111.4 

19.0 

68.0 

30.0 

Second 

127 

43.3 

8.7          0.83        0.97 

118.7 

21.4 

75.1 

28.0 

Third 

68 

48.2 

7.8          0.65        0.81 

117.0 

18.0 

75.2 

26.7 

Preschool   Laboratory 

First 

208 

40.8 

9.7          0.78        0.74 

116.7 

15.7 

78.0 

22.2 

Second 

90 

42.1 

8.2          1.10        0.81 

123.6 

19.1 

82.9 

22.0 

Third 

47 

46.0 

7.3          1.00        0.59 

124.3 

13.6 

87.3 

14.3 

Fourth 

22 

47.4 

5.7          1.38        O.SO 

136.6 

11.3 

95.3 

5.1 

Fifth 

9 

52.4 

1.28 

136.7 

95.3 

Si.xth 

2 

55. 5 

1.50 

140.5 

98.0 

-It  is  interesting  to  note  the  high  degree  of  correspondence  between  our  results 
and  those  of  Driscoll  (7)  who  derived  the  intelligence  quotients  used  in  her 
study  by  converting  the  mental  ages  into  .standard  deviation  values  which,  in 
turn,  were  converted  into  ai)i)ropriate  intelligence  quotient  values.  Driscoll  states 
that  the  difference  between  the  IQ  obtained  in  this  way  and  one  ol)tained  directly 
by  divirling  the  mental  age  by  the  chronological  age  ranged  from  1  to  5  points. 
Comparisons  with  Driscoll's  results  arc  discussed  more  fully  in  the  section  of  this 
study  pertaining  to  comparisons  with  the  results  of  other  investigators. 
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CHANGE  ON  RETESTS 

One  hundred  twenty-seven  children  were  given  a  second  Tvlerrill-Pal- 
mer  test  and  sixty-eight  children  were  given  a  third  test.  The  mean 
sigma  scores,  intelligence  quotients,  and  percentile  ranks  on  each  test, 
with  their  standard  deviations,  are  given  in  Table  6.  The  results  for 
the  preschool  laboratory  portion  of  the  group  are  given  separately  in 
the  table.  Ninety  preschool  laboratory  children  received  a  second  test, 
forty-seven  a  third,  twenty-two  a  fourth,  nine  a  fifth,  and  two  a  sixth 
test.  Reasons  for  retest  varied  in  accordance  with  the  purpose  of  the 
particular  section  of  the  study  under  investigation  at  the  time.  All 
readily  available  children  meeting  the  requirements  for  a  given  section 
were  tested.  Retests  on  preschool  laboratory  children  were  largely 
determined  by  continued  enrollment  in  the  laboratories.  It  will  be 
seen  from  Table  6  that  the  retest  scores  were  higher  throughout  than 
first  test  scores. 


Sigma  Scores 

The  mean  sigma  score  on  first  test  was  0.49  with  a  standard  devia- 
tion of  0.96.  On  second  test  the  mean  increased  to  0.83,  but  on  third 
test  dropped  to  0.65.  The  preschool  laboratory  group  was  higher 
than  the  total  group  on  the  first  test,  having  a  mean  of  0.78,  which 
rose  to  LIO  on  second  test  but  did  not  increase  on  third  test.  On 
fourth  test  the  mean  increased  again,  reaching  1.38.  Because  the 
retest  groups  represented  only  a  portion  of  the  original  first  test  group, 
the  statistical  significance  of  the  differences  was  not  computed.  In 
Table  7,  which  gives  the  means  for  the  identical  groups  of  individuals 
on  each  test,  the  ratios  of  the  differences  to  the  standard  deviations  of 
the  differences  are  presented. 


Intelligence  Quotients 

The  mean  intelligence  quotient  for  the  entire  group  on  first  test  was 
111.4  (Table  6).  On  second  test  it  rose  to  118.7,  but  on  third  test  it 
remained  about  the  same  as  on  second  test,  the  mean  being  117.0.  In 
the  preschool  laboratory  group  there  was  a  difference  of  6.9  points  be- 
tween first  and  second  tests,  no  difference  between  second  and  third 
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tests,  but  another  large  difference  (12.3  points)  between  third  and 
fourth  tests.  This  meant  that  there  was  approximately  20  points  supe- 
riority of  the  fourth  test  group  over  the  first  test  group. 

Percentile  Ranks 

Percentile  ranks  ^  showed  practically  the  same  results  as  intelligence 
quotients,  with  a  gain  from  68.0  on  first  test  to  75.1  on  second  test 
for  the  total  group,  and  no  change  from  second  to  third  test.  In  the 
preschool  laboratory  group  there  was  a  steady  increase  from  78.0  on 
first  test  to  95.3  on  fourth  test,  a  difference  of  17.3  percentile  ranks 
from  first  to  fourth  test. 

Changes  on  Retests  for  Constant  Group 

Since  not  all  children  were  retested,  there  was  a  smaller  number  of 
cases  with  each  succeeding  test.  The  means  in  Table  6  might,  there- 
fore, be  influenced  by  the  selection  of  cases  for  retests.  Consequently, 
means  on  successive  tests  for  the  same  individuals  were  computed. 
Table  7  gives  the  means  on  first  and  second  tests  for  preschool  labora- 
tory children  having  two  tests,  the  means  on  first,  second,  and  third 
tests  for  preschool  laboratory  children  having  three  tests,  and  the 
means  on  first,  second,  third,  and  fourth  tests  for  the  children  having 
four  tests.  Table  8  presents  similar  material  for  orphanage  children. 
Sigma  Scores 

The  mean  sigma  scores  of  the  ninety  preschool  laboratory  children 
having  two  tests  was  0.96  on  first  test  and  1.10  on  second  test,  an 
increase  of  0.14  over  an  interval  of  5.4  months.  The  increase  was  not 
statistically  significant,  the  ratio  of  the  difference  to  the  standard 
deviation  of  the  difference  being  1.17,  or  87  chances  in  100  of  a  true 
difference.^ 

The   forty-seven   preschool   laboratory   children   having   three   tests 


■^In  this  study  percentile  ranks,  w'hether  on  first  test  or  retest,  were  all  derived 
from  Table  30,  page  240  in  Stutsman  (27).  This  procedure  was  followed  in 
order  to  register  whatever  changes  might  occur.  In  the  volume  The  Merrill- 
Palmer  Standards  of  Physical  and  Mental  Growth  (41),  separate  percentile  tables 
are  given  for  first  tests  and  retests,  since  it  had  been  noted  that  retest  results 
were  higher.  According  to  these  tables,  at  the  chronological  age  of  40  months, 
the  fiftieth  percentile  was  a  score  of  51  on  first  test  and  60  on  retests.  At  the 
chronological  age  of  45  months,  the  fiftieth  percentile  was  a  score  of  60  on  first 
test  and  69  on  retests. 

''^Garrett,  Henry  E.:  Statistics  in  Psychology  and  Education.  New  York;  Long- 
mans, Green,   [c.  1926].  Pp.  xiii,  317.   (p.  134) 
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showed  a  mean  sigma  score  on  first  test  of  0.76,  on  second  test  l.ii, 
and  on  third  test  1.00.  The  intervals  between  tests  were  respectively 
5.6  months  and  6.1  months.  The  gain  of  0.35  between  first  and 
second  test  yielded  a  ratio  of  2.06,  or  98  chances  in  100  of  a  true  gain 
greater  than  zero.  From  second  to  third  test  there  was  a  slight  loss 
in  the  mean,  but  it  was  not  a  significant  loss,  the  ratio  being  .73  and 
the  chances  in  100  that  it  was  a  true  loss  being  76. 

The  twenty-two  children  who  had  four  tests  gained  0.39  sigma  score 
from  first  to  second  tests,  lost  0.21  from  second  to  third,  and  gained 
0.18  from  third  to  fourth  tests.  None  of  these  changes  was  significant, 
the  ratios  being  respectively  1.56,  1.00,  and  1.20,  or  93,  84,  and  88 
chances  in   100  of  true  changes. 

The  orphanage  children  who  had  two  tests  (Table  8)  gained  0.53 
sigma  score.  This  yielded  a  ratio  of  2.21  or  98.6  chances  in  100  of  a 
true  gain  in  the  brief  interval  of  0.3  month  between  tests.  The  eight- 
een orphanage  children  who  had  three  tests  gained  from  first  to  second 
tests  almost  identically  with  the  larger  group  of  thirty  children,  but 
lost  about  half  of  this  advantage  from  second  to  third  tests  over  an 
interval  of  6.5  months.  The  chances  were  96  and  80  in  100  respectively 
of  true  changes. 

Intelligence  Quotients 

Changes  in  intelligence  quotient  tended  to  be  more  significant  than 
changes  in  sigma  score  for  the  preschool  group.  From  first  to  second 
tests  there  was  an  increase  of  10.3  IQ  points.  This  was  a  statistically 
significant  increase.  The  preschool  children  who  had  three  tests  showed 
a  mean  gain  of  9.4  between  first  and  second  tests  and  an  additional 
gain  of  2.8  points  between  second  and  third  tests.  The  former  yielded 
a  ratio  of  2.8,  or  99.7  chances  in  100  of  a  true  gain  between  first  and 
second  tests.  The  change  from  second  to  third  tests  was  insignificant, 
the  ratio  being  .9  and  the  chances  of  a  true  gain  only  82  in  100.  The 
gain  from  first  to  third  tests  was  statistically  significant. 

The  twenty-two  children  who  had  four  tests  gained  8.6  IQ  points 
between  first  and  second  tests,  3.5  between  second  and  third,  and  9.5 
between  third  and  fourth,  making  a  total  gain  of  21.6  IQ  points  be- 
tween first  and  fourth  tests.  The  separate  gains  were  not  significant, 
but  the  gain  from  third  to  fourth  tests  yielded  a  ratio  of  2.6,  or  99.5 
chances  in  100  of  a  true  gain.  The  gain  from  first  to  fourth  tests  was 
statistically  significant. 

The  orphanage  group  gained   10.4  IQ  points  from  first  to  second 
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test,  with  98  chances  in  100  that  this  was  a  true  gain.  The  orphanage 
children  who  had  three  tests  gained  9.7  points  and  then  lost  4.5  points. 
The  chances  in  100  that  these  were  true  changes  were  respectively  90 
and  76. 

Percentiles 

Changes  in  percentile  rank  followed  rather  closely  the  trend  for 
changes  in  intelligence  quotient,  with  ratios  slightly  lower,  and  the 
chances  of  true  gains  somewhat  less.  There  was  a  significant  gain  in 
percentile  rank  from  first  to  third  tests  and  from  first  to  fourth  tests. 
Orphanage  children  gained  18.5  percentile  ranks  from  first  to  second 
tests,  with  99.7  chances  in  100  that  this  was  a  true  gain.  There  was 
a  drop  of  4.6  percentile  ranks  from  second  to  third  tests,  but  this  was 
not  a   significant  change. 

Retests  at  One  Week 
Forty-four  children  were  retested  at  one  week's  interval.  Thirty 
were  the  orphanage  children  of  Table  8  and  the  remainder  were  Iowa 
City  preschool  laboratory  children.  The  IQ  range  on  first  test  was 
from  69  to  154;  the  sigma  score  range  was  from  — 2.5  to  +2.5,  and 
the  percentile  range  from  1  to  100.  The  means  on  each  test  were  as 
follows : 


Test 

Mental 
Age 

Intelligence 
Quotient 

Sigma 
Score 

Percentile 

Rank 

First 

Second 

Gaim 

44.0 

SCO 

6.0 

99.3 
111.6 

12.3 

—  0.14 

+  0.40 

0.54 
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Figure  3.     Gain   on   Rctest   at   One  Week   Per   Score   on   First   Test 
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The  effect  of  repetition  of  the  test  at  a  very  brief  interval  was  to 
increase  the  mental  age  by  6.0  months,  the  intelligence  quotient  by 
12.3  p>oints,  the  sigma  score  by  0.54,  and  the  percentile  rank  by  16.5. 
In  spite  of  the  large  gains,  the  correlations  were  fairly  high.  They 
were: 


Mental  age 

.96 

±  .01 

Sigma  score 

.92 

±  .02 

Intelligence  quotient 

.90 

±  .02 

Percentile   rank 

.89 

±  .02 

Children 

Gain  in  IQ 

5 

4.6 

12 

8.6 

IS 

13.9 

5 

14.0 

7 

19.9 

The  greatest  gains  were  made  by  children  who  were  already  superior 

in  IQ,  as  is  shown  by  the  following  and  by  Figure  3: 

Intelligence  Quotient 

on  First  Test 

60  to    79 

80  to    89 

90  to  109 

110  to  119 

120  to  159 

The  amount  of  gain  increased  with  successively  higher  initial  IQ  clas- 
sifications, mounting  to  20  points  for  the  very  superior  levels.  Appar- 
ently children  who  were  superior  were  best  able  to  profit  by  previous 
experience  with  the  test.  Only  one  child  (IQ  74)  lost;  four  others 
made  no  change,  the  remaining  children  gaining  from  2  to  50  points 
in  IQ.    Eleven  children  gained  20  or  more  points. 

Sigma   score   increases   ranged    from   0   to    1.5.     They   showed   no 
apparent  relation  to  the  size  of  the  initial  score. 


Sigma  Score 

Children 

Gain 

1.5    to         2.5 

2 

.25 

—    .5    to         1.0 

14 

.54 

0.0 

7 

.57 

—  0.5    to    —1.0 

16 

.56 

—  1.5    to    —2.5 

5 

.50 

Percentile  ranks  increased  from  0  to  62  ranks.  Children  receiving 
very  high  initial  ranks  were  limited  in  the  gains  it  was  possible  for 
them  to  make.  Consequently,  the  gains  for  the  two  highest  groups 
were  less  than  for  children  in  the  middle  ranges.  Children  with  initial 
ranks  of  1  to  20  gained  less  than  those  with  initial  ranks  of  21  to  40 
or  41  to  60.  Neither  sigma  score  nor  percentile  rank  showed  the  regu- 
larity of  change  with  initial  status  that  was  revealed  by  the  intelligence 
quotient  classifications   (Figure  3). 


Percentile  Rank 

Children 

Gain 

1    to      20 

14 

14.7 

21    to     40 

9 

25.9 

41    to      60 

S 

27.2 

61    to      80 

8 

IS.I 

81    to    100 

8 

3.6 
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Explanation  of  Gains 

There  is  no  reason  to  suppose  that  gains  made  in  one  week  repre- 
sented any  valid  increase  in  mental  ability.  The  only  plausible  ex- 
planation seems  to  be  something  in  the  nature  of  practice  effects  from 
previous  experience  with  the  test.  Since  many  of  the  subtests  of  the 
scale  are  of  the  form  board  or  puzzle  type  and  the  score  on  them  de- 
pends upon  speed  of  completion,  it  does  not  seem  unreasonable  to 
expect  higher  scores  on  repetition  of  the  test.  After  the  child  has  once 
gone  through  the  process  of  completing  a  form  board,  he  probably 
can  do  it  more  efficiently  and  speedily  a  second  time.  A  second  trial 
at  one  sitting  is  usually  accomplished  in  less  time  than  the  first  trial. 
Illustrations  of  subtests  in  the  Merrill-Palmer  scale  in  which  time  is 
a  factor  in  this  way  are: 

1.  Wallin  peg  board  A,  which  consists  of  six  round  pegs  to  be  placed  in  cor- 
responding round  holes.  This  is  test  item  5  in  order  of  difficulty  when  done 
in  38  seconds  or  less  and  is  then  credited  at  the  18  to  23  months  level.  It  is 
test  item  15  in  order  of  difficulty  when  done  in  25  seconds  or  less  and  is 
credited  at  the  24  to  29  months  level.  It  is  test  item  28  when  done  in  20 
seconds  or  less  and  is  credited  at  the  30  to  35  months  level.  It  is  test  item 
38  when  done  in  17  seconds  or  less  and  is  credited  at  the  36  to  41  months 
level. 

2.  Wallin  peg  board  B,  which  consists  of  six  square  pegs  to  be  placed  in  cor- 
responding square  holes 

Test  16,  41  seconds  or  less,  credited  at  24  to  29  months  level 

Test  26,  27  seconds  or  less,  credited  at  30  to  35  months  level 

Test  45,  23  seconds  or  less,  credited  at  36  to  41  months  level 

3.  Sixteen  cubes 

Test  8,  13  or  more  in  box,  no  time  limit,  18  to  23  months  level 
Test  14,  16  in  box,  125  seconds  or  less,  24  to  29  months  level 
Test  25,  16  in  box,  100  seconds  or  less,  30  to  35  months  level 

4.  Nest  of  cubes 

Test  18,  250  seconds  or  less,  24  to  29  months  level 
Test  29,  30  seconds  or  less,  30  to  35  months  level 

5.  Seguin  form  board,  which  consists  of  ten  blocks  of  different  forms  to  be 
placed  in  corresponding  depressions 

Test  24,  2  of  3  trials  completed,  no  time  limit,  30  to  35  months  level 

Test  31,  222  seconds  or  less,  30  to  35  months  level 

Test  36,  109  seconds  or  less,  36  to  41  months  level 

Test  41,  28  errors  or  less  —  total,  36  to  41  months  level 

Test  49,  72  seconds  or  less,  42  to  47  months  level 

Test  so,  9  errors  or  less  —  total,  42  to  47  months  level 

Test  60,  63  seconds  or  less,  48  to  53  months  level 

Test  77,  48  seconds  or  less,  54  to  59  months  level 

Test  86,  39  seconds  or  less,  60  to  65  months  level 

Test  93,  35  seconds  or  less,  66  to   71   months  level 

6.  Three  cube  pyramid 

Test  27,  17  seconds  or  less,  30  to  35  months  level 
Test  43,  11  seconds  or  less,  36  to  41  months  level 
Test  48,  9  seconds  or  less,  42  to  47  months  level 
Test  62,  7  seconds  or  less,  48  to  53  months  level 
Other  tests  similarly  scored  on  time  are  two  buttons,  picture  puzzle 
No.   1,  little  pink  tower,  mare  and  foal,  four  buttons,  picture  puzzle 
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No.  2,  six  cube  pyramid,  and  Decroly  matching  game.  In  the  total 
Merrill-Palmer  scale  there  are  ninety-three  test  items  based  upon 
thirty-nine  separate  tests.  Fifty-eight  of  these  test  items  involve  four- 
teen separate  tests  which  are  credited  at  different  levels  on  the  basis 
of  speed. 

Although  it  seems  that  the  gains  on  retests  at  an  interval  of  one 
week  must  be  attributed  to  practice  effects,  it  does  not  necessarily  fol- 
low that  gains  made  over  longer  intervals  are  also  entirely  attributable 
to  practice  effects,  although  of  course  they  may  be.  There  is  the 
additional  possibility,  which  merits  investigation,  that  such  gains  may 
be  related  to  experiences  which  have  brought  about  a  real  increase  in 
intellectual  ability.  The  data  on  the  preschool  laboratory  group  lend 
themselves  to  an  analysis  of  this  possibility. 

The  position  of  the  orphanage  children  on  third  test  (Table  8)  after 
six  months  might  be  explained  in  several  ways: 

1.  They  were  higher  than  on  the  first  test  because  the  practice  effects  from 
a  repetition  at  one  week's  interval  had  not  entirely  worn  away,  even  after  six 
months,  but  had  partially  done  so.  Analysis  of  the  changes  made  over  the 
six-month  interval  reveals  that  the  trend  of  changes  was  not  a  simple  reversal 
or  dropping  off  of  the  increases  made  at  one  week.  The  children  who  were 
below  100  IQ  on  their  first  test  retained  the  full  advantage  of  their  increase, 
being  7.4  points  higher  on  their  third  test,  while  the  children  who  were  above 
100  IQ  on  their  first  test  did  not  retain  their  gain,  being  2.S  points  inferior 
on  their  third  test.  These  differences  are  also  shown  by  correlations  between 
initial  IQ  and  change. 

First  to  Second  Second  to  Third  First  to  Third 

Children     Change     Children     Change     Children     Change 
Below  100  IQ  14  +    8.6  11  —    0.9  14  +  7.4 

100  IQ  and  above  4  4-13.5  7  —13.0  4  —2.5 

Change  from  first  to  second  test  correlated  positively  .16  ±:  .14  with  initial  IQ, 
while  change  from  first  to  third  test  correlated  negatively  • —  .60  ±  .09.  If  by 
practice  effects  is  meant  memory,  it  remains  to  be  explained  why  the  brighter 
children  did  not  have  as  serviceable  a  memory  as  the  duller  children. 

2.  A  second  explanation  is  that  the  gain  from  initial  test  to  the  third  test 
might  be  accepted  as  a  real  increase  in  ability.  However,  knowledge  of  conditions 
under  which  the  children  lived  would  throw  serious  doubt  on  this  explanation. 
The  children  lived  in  cottages  with  large  numbers  of  other  children  of  the  same 
age.  They  had  very  little  contact  with  adults  and  a  minimum  of  opportunity  for 
constructive  play  with  materials.  Most  of  their  waking  hours,  with  the  excep- 
tion of  eating  and  sleeping,  were  spent  in  the  cottages.  After  living  under  these 
circumstances  for  six  months  a  real  increase  in  abihty  could  scarcely  be  expected. 

3.  A  third  explanation  is  that  of  regression  towards  the  mean.  This  is  really 
more  of  a  descriptive  than  an  explanatory  term,  since  the  phrase  covers  the  idea 
of  gains  by  children  below  the  mean  and  losses  by  children  above  the  mean,  but 
does  not  explain  why  thej'  occur.  That  regression  towards  the  mean  on  retest 
is  not  a  statistical  necessity  is  shown  by  the  changes  from  first  to  second  tests, 
which  cannot  be  accounted  for  by  the  regression  phenomenon. 

4.  A  fourth  explanation  is  unreliability  of  the  test.  Judged  by  the  ordinary 
criterion  of  correlation,  the  test  was  highly  reliable  since  the  correlation  for  retest 
at  one  week  for  the  forty-four  cases  was  .90  ±  .02  when  based  on  intelligence 
quotient.  In  spite  of  large  increases,  the  children  had  not  changed  their  respec- 
tive ranks  to  any  great  extent.  They  had,  however,  shifted  positions  considerably 
over  a  period  of  six  months.     These  shifts  may  be  considered  as  due  to  unre- 
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liability,  if  they  are  the  result  of  inequalities  in  standardization  at  the  different 
ages.     It  is  not  definitely  known  that  such  is  the  case. 

Comparison  With  Scores  on  Minnesota  Preschool  Scale 
Scores  on  the  Minnesota  Preschool  Scale  over  the  same  periods  may 
help  in  determining  the  correct  interpretation  of  the  gains  of  the 
orphanage  children.  Twenty-seven  children  were  given  Form  A  of 
the  Minnesota  test  either  the  day  preceding  or  day  following  their 
first  Merrill-Palmer  test,  in  rotated  order.  Sixteen  of  these  were 
orphanage  children  and  eleven  were  attending  the  nursery  school  of 
the  Iowa  State  Teachers'  College  at  Cedar  Falls.  The  orphanage  chil- 
dren had  a  second  Merrill-Palmer  one  week  later.  Table  9  presents 
the  comparisons  for  the  orphanage  children. 

The  Minnesota  Preschool  Scale  provides  separate  scoring  on  the 
basis  of  the  verbal  and  nonverbal  components  of  the  test.    It  will  be 

Table  9 
Comparison  of  Merrill-Palmer   and   Minnesota    (Form   A)    Intelligence   Quotients 

of  Orphanage  Children 


Chil- 
dren 

Merrill-Palmer 

Minnesota  Form  A                    | 

Interval 

Between 

Tests 

Test 

Intelli- 
gence 
Quotient 

Test 

Intelligence  Quotient 

Total 

Verbal 

Non- 
verbal 

First  Minnesota  at  Tim 

e  of  First 

Merrill-Palmer 

16 
16 

First             96.1 
1  week           Second       110.6 

First 

93.3             92.4 

96.0 

First  Minnesota  at  Tim( 

;  of  Third 

Merrill-Palmer 

10 
10 
10 

First             86.9 
1  week           Second         95.1 
6  months       Third           91.7 

First 

81.7             77.4 

90.0 

Second  Minnesota  at  Tin 

le  of  Thir 

d  Merrill-Palmer 

11 
11 
11 

First             93.1 
1  week           Second       110.0 
6  months       Third          104.7 

First 
Second 

89.9             88.2 
94.9             94.2 

93.5 
97.3 

seen  in  Table  9  that  the  nonverbal  intelligence  quotient  of  the  orphan- 
age children  was  identical  with  the  Merrill-Palmer  intelligence  quo- 
tient taken  at  the  same  time,  the  two  means  being  respectively  96.1 
and  96.0.  On  retest  at  one  week  the  Merrill-Palmer  intelligence  quo- 
tient of  these  sixteen  children  rose  14.5  points.  The  verbal  intelli- 
gence quotient  on  the  Minnesota  test  was  3.6  points  lower  than  the 
nonverbal  and  the  two  parts  combined  resulted  in  a  mean  within  2.8 
points  of  the  Merrill-Palmer  mean.  The  ^Minnesota  results  were  closer 
to  the  first  Merrill-Palmer  test  than  to  the  retest  results. 

Ten  orphanage  children  received  their  first  Minnesota  test  (Form  \) 
at  the  time  of  their  third  Merrill-Palmer  test.    Their  nonverbal  intelli- 
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gence  quotient  was  very  close  to  the  results  of  the  third  ISIerrill-Palmer 
test,  the  means  being  respectively  90.0  and  91.7.  It  was  also  close 
to  the  first  Merrill-Palmer  test  mean  of  86.9,  since  its  value  fell  be- 
tween the  first  and  third  tests.  It  was  5.1  points  lower  than  the 
second  Merrill-Palmer. 

The  relation  between  verbal  and  nonverbal  Minnesota  scores  for 
the  two  groups  is  interesting.  In  the  group  of  sixteen  children  the 
verbal  score  was  3.6  points  below  the  nonverbal,  but  in  the  group  of 
ten  children  the  verbal  quotient  was  12.6  points  inferior  to  the  non- 
verbal. An  hyjaothesis  that  would  explain  this  difference  is  that  the 
orphanage  was  notably  lacking  in  verbal  tj^es  of  stimulation  since 
the  ratio  of  adults  to  child  was  very  low  in  comparison  with  ordinary 
home  situations.  The  orphanage  provided  only  one  or  two  adults  for 
a  cottage  which  consisted  in  some  instances  of  as  many  as  forty  pre- 
school-age children.  The  usual  verbal  interplay  between  parents  and 
child  and  between  older  siblings  and  child  was  largely  lacking.  The 
sixteen  children  who  showed  closer  correspondence  between  verbal  and 
nonverbal  scores  were  fresher  from  a  usual  home  situation.  For  them 
the  interval  in  months  from  admission  to  the  orphanage  to  the  time  of 
the  Minnesota  test  ranged  from  2  to  31  months  with  a  mean  residence 
of  8.9  months.  The  ten  children  who  showed  the  greater  discrepancy 
between  verbal  and  nonverbal  scores  had  been  in  the  orphanage  15  to 
61  months,  with  a  mean  residence  of  31.2  months. 

The  results  on  this  second  group  seem  to  point  to  the  conclusion 
that  the  third  Merrill-Palmer  test  represents  the  status  of  the  chil- 
dren in  nonverbal  abilities  at  that  time,  although  the  conclusion  must 
be  tentative  in  view  of  the  small  number  of  cases.  If  the  change  from 
first  to  third  Merrill-Palmer  test  was  due  to  practice  effects,  it  is  pos- 
sible that  these  effects  in  some  way  carried  over  to  the  nonverbal  por- 
tion of  the  Minnesota  Scale. 

Eleven  children  received  a  retest  on  the  Minnesota  Scale  (Form  A) 
at  the  same  time  as  the  third  Merrill-Palmer.  These  eleven  children 
were  included  in  the  group  of  sixteen  children  previously  discussed. 
Over  the  interval  of  six  months  there  was  a  gain  in  nonverbal  quotient 
of  3.8  points,  in  verbal  quotient  of  6.0  points,  and  in  total  intelligence 
quotient  of  5.0  points.  It  would  appear  that  either  both  Minnesota 
and  Merrill-Palmer  scales  show  higher  scores  due  to  repetition  of 
the  test,  or  the  children  increased  in  ability.  The  change  appears  to 
be  somewhat  greater  on  Merrill-Palmer  than  on  Minnesota  retests,  the 
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increases  being  n.6  on  the  Merrill-Palmer,  5.0  on  the  total  Minnesota, 
and  3.8  on  the  nonverbal  Minnesota. 

In  the  following  tabulation  the  Cedar  Falls  children  likewise  showed 
close  agreement  between  nonverbal  Minnesota  and  Merrill-Palmer 
means.  For  them  the  verbal  and  nonverbal  quotients  were  very  simi- 
lar. Five  Cedar  Falls  children  were  retested  on  the  Minnesota  Form 
A  after  an  interval  of  five  months  of  nursery  school  attendance.    They 

Merrill-Palmer  Minnesota  Form  A 

Chil-  Intelligence  Intelligence  Quotient 

dren         Test  Quotient  Test  Total       Verbal     Nonverbal 

11  First  122.2  First  121.8  121.6  119.3* 

5  First  118.0 

S  Second   (interval 

5  months)  122.4 

*Based  on  8  cases.  The  total  IQ  for  these  8  cases  was  121.9  and  the  verbal 
IQ  was  also  121.9. 

showed  an  increase  in  total  quotient  of  4.4  points.     The  verbal  and 

nonverbal  quotients   are   not  presented   because   the   scores   in   some 

instances  fell  outside  the  range  included  in  the  norms. 

The  correlations  between  Merrill-Palmer  quotients  on  first  tests  and 

Minnesota  Form  A  quotients  were: 

Children  r  P.E. 

Total   IQ  27  .84  ±  .04 

Verbal  IQ  27  .77  ±  .05 

Nonverbal  IQ  23  .77  ±  .06 

There  was  no  greater  correspondence  of  the  Merrill-Palmer  with 
Minnesota  nonverbal  quotient  than  with  the  verbal  quotient. 

Twenty-one  orphanage  children  were  given  Form  B  of  the  Minne- 
sota Scale  one  month  after  Form  A  was  administered.  They  were  the 
two  last  groups  of  Table  9.  The  means  and  correlations  on  the  two 
tests  were: 

Intelligence  Quotient  3rd  Merrill- 

Total  Verbal  Nonverbal         Palmer 

Form  A,  Mean  88.6  86.2  93.8  98.5 

Form   B,  Mean  90.2  84.6  98.7 

Correlation  .77  ±  .07  .71  ±  .08  .66  ±  .09 

While  the  means  of  Forms  A  and  B  were  fairly  close,  the  correla- 
tions were  low  for  alternate  equivalent  forms  of  the  same  test.  They 
were  in  fact  lower  than  the  correlation  of  Form  A  with  the  Merrill- 
Palmer  test.  The  range  of  difference  in  quotients  between  Form  A 
and  Form  B  was  — 22  to  +14  on  total  quotient,  — 22  to  -|-23  on 
verbal  quotient,  and  — 2>?)  to  +7  on  nonverbal  quotient. 

The  analysis  of  Minnesota  results  on  the  same  children  has  yielded 
nothing  conclusive  in  regard  to  the  interpretation  of  the  increases  on 
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the  Merrill-Palmer  retests  of  the  orphanage  children.  With  no  evi- 
dence to  the  contrary,  the  best  present  judgment  is  to  conclude  that 
an  increase  of  approximately  five  points  in  IQ  may  be  expected  over 
a  six-month  period  from  factors  unknown  but  associated  with  repeti- 
tion of  the  test  at  such  an  interval.  The  analyses  which  are  to  fol- 
low will  show  whether  a  similar  conclusion  should  be  drawn  in  regard 
to  preschool  laboratory  children. 

Summary 

One  hundred  twenty-seven  children  were  given  a  second  Merrill- 
Palmer  test  and  sixty-eight  children  were  given  a  third  test.  Ninety 
preschool  laboratory  children  received  a  second  test,  forty-seven  a 
third,  and  twenty-two  a  fourth  test.  Scores  on  retests  were  higher 
than  on  the  first  test.  Thirty  orphanage  children  received  a  second 
test  and  eighteen  orphanage  children  a  third  test.  Scores  on  retests 
were  also  higher  in  this  group. 

Forty-four  children  received  a  retest  at  an  interval  of  one  week. 
Large  gains  on  retest  were  found.  The  amount  of  gain  was  proportion- 
ate to  the  initial  IQ  level.  In  spite  of  the  large  gains,  the  correlations 
were  fairly  high,  .96  ±  .01  for  mental  age,  .92  ±  .02  for  sigma  score, 
.90  ±  .02  for  intelligence  quotient,  and  .89  ±  .02  for  percentile  rank. 
The  best  explanation  for  these  gains  at  one  week  appears  to  be  prac- 
tice (memory)  effects,  probably  due  to  the  large  weighting  of  scores, 
particularly  on  form  boards,  on  the  basis  of  speed. 

Retested  after  six  months,  the  orphanage  children  were  higher  than 
on  their  initial  test,  although  lower  than  on  the  second  test  which  was 
given  one  week  after  the  first  test.  The  gain  over  this  interval  was 
inversely  proportionate  to  initial  IQ  level.  No  really  satisfactory 
explanation  of  their  position  on  the  third  test  was  advanced.  The 
best  present  judgment  appears  to  be  to  conclude  that  an  increase  of 
approximately  five  points  in  IQ  may  be  expected  on  retest  at  an  inter- 
val of  six  months  from  factors  unknown  but  associated  with  repetition 
of  the  test  at  such  an  interval.  Comparison  with  scores  on  the  Minne- 
sota Preschool  Scale  did  not  contribute  to  the  explanation. 

The  explanation  of  gains  made  by  the  preschool  laboratory  children 
is  reserved  for  the  following  section  of  the  study  on  the  effects  of  pre- 
school attendance. 
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EFFECTS    OF   PRESCHOOL   ATTENDANCE 

The  data  on  the  preschool  laboratory  children  may  be  analyzed  in 
a  number  of  ways  in  order  to  bring  out  the  effects,  if  any,  of  preschool 
attendance.     Several  such  analyses  have  been  made: 

1.  Comparison  of  the  changes  between  fall  and  spring  tests  with 
those  between  spring  and  fall  tests:  If  preschool  attendance  changes 
intelligence,  growth  during  periods  of  attendance  should  differ  from 
that  during  comparable  periods  of  nonattendance  of  the  same  chil- 
dren. This  should  be  the  case,  provided  that  a  sufficiently  long  period 
is  allowed  for  the  effects  to  take  root.  Since  previous  investigations 
(37,  38)  have  shown  that  a  six-month  period  is  sufficient  to  reveal 
significant  differences  on  Binet  tests,  a  similar  period  has  been  used 
for  Merrill-Palmer  analyses.  Thus,  gains  over  the  winter  months 
covering  preschool  attendance  are  compared  with  those  over  the  sum- 
mer vacation  months  of  the  same  children. 

2.  Relation  of  changes  within  the  six-month  period  of  preschool 
attendance  to  actual  number  of  days  in  attendance:  This  is  a  refine- 
ment of  the  first  comparison,  calling  for  an  impact  of  preschool  expe- 
riences cumulative  in  nature  and  becoming  effective  within  a  few 
days,  since  the  maximum  number  of  days  of  possible  attendance  in  a 
six-month  period  is  only  120.  Such  a  comparison  assumes  that  the 
effects  of  preschool  attendance,  if  any,  work  with  the  same  rapidity 
for  different  children.  Also,  it  must  be  borne  in  mind  that  preschool 
attendance  is  not  concentrated  directed  training,  since  preschool  educa- 
tion has  not  been  specifically  aimed  at  increasing  intelligence.  Look- 
ing at  the  problem  with  these  considerations  in  mind,  it  seems  that 
differential  changes  with  sheer  number  of  days  of  preschool  experience 
should  not  be  expected.  Nevertheless  a  positive  relationship  between 
magnitude  of  change  and  number  of  days  in  preschool  has  been  found 
on  Binet  tests  (37),  warranting  a  similar  type  of  comparison  on 
Merrill-Palmer  results. 

3.  Relation  of  changes  to  length  of  daily  session:  Some  of  the 
children  in  the  present  study  attended  preschool  for  half-day  sessions 
and  others  stayed  through  the  noonday  meal,  afternoon  nap,  and  an 
afternoon  play  period.    This,  again,  is  a  refined  type  of  comparison. 

4.  Changes  according  to  interval  between  tests:  By  and  large,  the 
children  who  had  the  longest  intervals  between  tests  had  the  greatest 
amount  of  intervening  preschool  attendance,  since  retests  were  given 
oniy  when  the  children  continued  to  be  enrolled  in  preschool.    Compari- 
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sons  are  made  of  the  changes  over  half-year,  year,  and  year  and  a  half 
intervals.  These  comparisons  are  complicated  by  the  fact  that  the 
children  having  the  longer  intervals  had  a  greater  number  of  Merrill- 
Palmer  tests.  Hence,  if  there  were  practice  effects  from  repetition  of 
the  test,  the  comparisons  here  would  be  affected. 

5.  Relation  of  level  of  intelligence  to  the  amount  of  preschool  at- 
tendance prior  to  the  first  test:  Underlying  this  comparison  is  the 
assumption  that  groups  of  children  entering  preschool  in  the  different 
years  in  which  the  Merrill-Palmer  tests  were  administered  were  approx- 
imately equal  in  ability  at  the  time  they  entered.  If  this  assumption 
is  justifiable,  the  effects  of  preschool  attendance  will  be  revealed  by 
comparing  the  test  performance  of  groups  of  children  who  received 
their  first  test  with  different  amounts  of  preschool  experience  to  their 
credit. 

Changes  During  Periods  of  Preschool  Attendance 

AND   NoNATTENDANCE 

Winter  and  summer  changes  in  intelligence  of  preschool  laboratory 
children  are  compared  in  Tables  10  and  11.  In  seventy- two  cases  a 
Merrill-Palmer  test  was  given  in  the  fall  and  a  subsequent  test  was 
administered  the  next  spring  after  an  average  interval  of  5.6  months 
of  preschool  attendance.  The  fall  tests  were  given  in  October  and 
November  and  the  spring  tests  in  April  and  May.  Of  these  cases, 
forty-two  represented  a  first  test  in  the  fall  and  a  second  test  in  the 
spring.  The  remaining  thirty  cases  represented  further  retests,  some 
being  additional  children  whose  first  test  was  administered  in  the 
spring  and  a  few  being  a  second  set  of  fall-spring  measurements  of  the 
same  children. 

Forty-six  cases  were  given  a  test  in  the  spring  and  a  subsequent 
test  was  administered  the  following  fall  after  an  average  interval  of  6.4 
months,  of  which  about  four  months  represented  nonattendance.  Of 
these  cases,  twenty  represented  a  first  test  in  the  spring  and  a  retest 
in  the  fall. 

There  was  no  selection  as  to  which  children  received  their  first 
test  at  either  time  (fall  or  spring)  except  year  of  enrollment.  In  some 
years  all  children  attending  the  preschools  who  fell  within  the  age 
limits  of  applicability  of  the  test  were  tested  in  the  fall  and  again  in 
the  spring.    In  other  years  the  first  tests  were  not  applied  until  spring. 

Nineteen  children  were  followed  through  three  tests  beginning  in 
the  fall,  and  ten  through  four  tests  beginning  in  the  fall.     Seventeen 
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were  followed   through   three  tests  beginning  in   the  spring,  and  six 
through  four  tests  beginning  in  the  spring. 
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Figure  4.    Changes  During  Six-Month  Periods  of  Preschool  Attendance  and  Non- 
attendance 

Sigma  Scores 

The  seventy-two  cases  of  fall-spring  tests  had  an  initial  mean  sigma 
score  of  .83  in  the  fall  and  gained  .36  sigma  score  during  a  mean  period 
of  5.6  months  of  preschool  attendance  (Table  10  and  Figure  4).  The 
gain  was  statistically  significant,  the  ratio  of  the  difference  to  the  stan- 
dard deviation  of  the  difference  being  3.05,  indicating  practical  cer- 
tainty of  a  true  increase.  The  forty-six  cases  of  spring-fall  tests  had 
an  initial  mean  sigma  score  of  LIO  in  the  spring  and  dropped  — .12 
sigma  score  over  the  6.4  months  preponderately  of  nonattendance. 
The  loss  was  not  a  significant  one,  the  ratio  being  only  .82,  or  79 
'chances  in  100  of  a  true  loss. 

That  these  comparisons  were  not  affected  by  possible  inequalities 
in  the  two  groups  in  amount  of  previous  experience  with  the  Merrill- 
Palmer  test  is  shown  by  the  two  groups  whose  initial  test  was  in  each 
case  the  first  Merrill-Palmer  test  the  child  had  received.  The  forty- 
two  children  whose  first  test  was  administered  in  the  fall  had  an 
initial  mean  sigma  score  of  .69  and  gained  .50  sigma  score  in  5.6 
months  of  preschool  attendance.  The  twenty  children  whose  first 
test  was  administered  in  the  spring  had  an  initial  mean  sigma  score 
of  .87  and  lost  .02  sigma  score  over  the  6.2  months  from  spring  to 
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fall  test.  The  gain  of  the  fall-spring  group  was  significant,  the  ratio 
being  3.18;  while  the  loss  of  the  spring-fall  group  was  not  significant, 
the  ratio  being  .09  or  only  53  chances  in  100  of  a  true  loss. 

There  were  some  inequalities  in  initial  mean  scores  in  the  above 
comparisons,  but  that  such  inequalities  were  not  the  cause  of  differ- 
ences in  gain  is  shown  by  comparison  of  the  spring-fall  changes  of  the 
first-to-second  test  group,  for  whom  the  mean  was  .87  and  the  loss  .02, 
with  the  total  fall-spring  group,  for  whom  the  initial  mean  was  .83 
and  the  gain  was  .36. 

The  nineteen  children  having  three  tests  beginning  in  the  fall  showed 
the  following  changes  in  sigma  score:  fall  to  spring  .71,  and  spring 
to  fall  - — .15.  While  the  fall-spring  change  yielded  a  ratio  of  2.75,  or 
99.7  chances  in  100  of  a  true  gain,  the  ratio  of  the  spring-fall  change 
was  .67,  or  75  chances  in  100  of  a  true  loss.  The  seventeen  children 
having  three  tests  beginning  in  the  spring  showed  no  change  in  sigma 
score  throughout.  The  two  groups  combined  yielded  thirty-six  cases 
for  whom  the  fall-spring  change  could  be  compared  with  their  own 
spring-fall  change.  In  approximately  half  of  the  group  (19  children), 
the  fall-spring  period  antedated  the  spring-fall  period,  while  in  the 
remainder  of  the  group  (17  children)  the  spring-fall  period  antedated 
the  fall-spring  period,  previous  experience  with  the  Merrill-Palmer 
test  thus  being  equalized  in  the  two  periods.  The  gain  of  these  thirty- 
six  children  from  fall  to  spring  was  .37,  with  a  ratio  of  2.09,  or  98 
chances  in  100  of  a  true  gain.  Their  spring-fall  change  was  a  loss  of 
— .08  sigma  score,  with  a  ratio  of  .48,  or  68  chances  in  100  of  a 
true  loss. 

The  ten  children  who  were  carried  through  two  complete  preschool 
years  gained  .65  sigma  score  the  first  preschool  year,  lost  — .20  over 
the  summer,  and  made  an  additional  gain  of  .50  sigma  score  the 
second  preschool  year.  The  six  children  who  were  carried  through 
two  complete  summer  periods  made  no  change  the  first  summer,  lost 
.09  sigma  score  during  the  preschool  year,  and  lost  an  additional  — -.16 
during  the  second  summer.  Combining  the  fall-spring  results  of 
these  children  yielded  twenty-six  cases  who  gained  .43  sigma  score 
from  fall  to  spring,  with  a  ratio  of  2.24,  or  98.6  chances  in  100  of  a 
true  gain.  Combining  the  spring-fall  results  of  these  children  yielded 
twenty-two  cases  who  lost  — .14  sigma  score  from  spring  to  fall,  with 
a  ratio  of  .72,  or  76  chances  in   100  of  a  true  loss. 

These   various   comparisons   have   shovMi    that    significant   gains   in 
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sigma  score  were  made  during  periods  of  preschool  attendance,  while 
a  tendency  to  slight  loss  over  the  summer  period  was  revealed.  These 
differences  were  not  attributable  to  amount  of  previous  experience 
with  the  test,  initial  status  on  the  test,  or  age  of  the  children. 

Intelligence  Quotients 

In  every  instance  there  was  some  gain  in  IQ  on  repetition  of  the 
test,  whether  covering  winter  or  summer  periods  (Tables  10  and  11 
and  Figure  4).  However,  the  gains  were  consistently  larger  over  the 
winter  months  than  over  the  summer  months.  The  seventy-two  cases 
having  a  test  in  the  fall  and  a  retest  in  the  spring  gained  9.1  points 
in  IQ.  This  gain  was  a  significant  one,  the  ratio  of  the  difference 
to  the  standard  deviation  of  the  difference  being  3.37.  The  forty-six 
cases  having  a  test  in  the  spring  and  a  retest  in  the  fall  made  a  gain 
of  3.7  points  in  IQ.  This  gain  was  not  significant,  the  ratio  being 
1.09,  or  85  chances  in  100  of  a  true  gain. 

The  forty-two  cases  having  their  first  INIerrill-Palmer  test  in  the 
fall  and  their  second  test  in  the  spring  gained  10.7  points  in  IQ,  a 
significant  gain,  with  a  ratio  of  3.35.  The  twenty  cases  having  their 
first  test  in  the  spring  gained  5.2  points  over  the  summer.  This  differ- 
ence was  not  significant,  the  ratio  being  .97,  or  83  chances  in  100  of 
a  true  gain. 

The  nineteen  children  who  had  three  tests  beginning  in  the  fall 
gained  13.7  points  from  fall  to  spring  and  3.4  points  from  spring  to 
fall.  The  fall-spring  gain  of  these  children  was  significant,  but  their 
spring-fall  gain  was  not,  the  ratio  of  the  latter  being  .76,  or  77  chances 
in  100  of  a  true  gain.  The  seventeen  children  who  had  three  tests 
beginning  in  the  spring  gained  5.1  from  spring  to  fall  and  2).?>  points 
from  fall  to  spring.  Neither  gain  was  significant,  the  ratios  being 
respectively  .85  and  .57,  or  80  and  72  chances  in  100  of  true  gains. 
The  two  groups  combined  provided  thirty-six  cases  for  whom  a  fall- 
spring  gain  could  be  compared  with  a  spring-fall  gain,  and  for  whom 
the  number  having  their  first  test  in  the  spring  was  approximately 
equal  to  the  number  having  their  first  test  in  the  fall.  These  thirty- 
six  children  gained  8.7  points  in  IQ  over  the  winter  months  and  4.2 
points  over  the  summer  months.  The  gain  over  the  winter  was  not 
quite  statistically  significant,  the  ratio  being  2.52  and  the  chances  of 
a  true  gain  99.4  in  100.  Their  gain  over  the  summer  months  yielded 
a  ratio  of  1.11,  or  86  chances  in  100  of  a  true  gain. 

The   ten   children   who  were   followed   through   two   complete  pre- 
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school  years  beginning  in  the  fall  showed  the  following  gains:  first 
winter  12.1  IQ  points,  first  summer  6.0  points,  second  winter  14.2 
points,  total  gain  32.3  points.  The  six  children  who  were  carried 
through  two  summer  periods  showed  the  following  gains:  first  sum- 
mer 5.3  points,  first  winter  2.4  points,  second  summer  2.3  points, 
total  gain  10.0  points.  The  two  groups  combined  for  fall-spring  and 
spring-fall  comparisons  yielded  twenty-six  cases  with  a  winter  gain 
of  10.7  points  and  twenty-two  cases  with  a  summer  gain  of  4.7  points. 
The  winter  gains  lacked  complete  statistical  significance,  the  ratio 
being  2.46,  or  99.3  chances  in  100  of  a  true  gain.  The  summer  ratio 
was  1.14,  or  86  chances  in  100  of  a  true  gain. 

It  will  be  seen  that  the  gains  over  the  winter  months  were  usually 
approximately  twice  the  gains  over  the  summer  months.  In  most 
instances  the  winter  gains  were  statistically  significant  or  approached 
significance,  all  but  one  ratio  being  2.4  or  above;  in  no  instance  was 
a  summer  gain  significant,  the  highest  ratio  being  1.14.  Since  the 
number  of  tests  and  interval  between  tests  were  comparable,  it  seems 
reasonable  to  conclude  that  some  condition  or  conditions  other  than 
practice  effects,  regression  effects,  or  unreliability  of  the  test  were 
responsible  for  the  differences  between  winter  and  summer  changes. 
The  only  definitely  known  condition  that  varied  with  these  periods 
was  that  the  children  attended  preschool  during  the  winter  and  not 
during  the  summer  months. 

Previous  studies  have  shown  that  children  attending  preschool  gain 
in  Binet  IQ  over  the  winter  months,  but  do  not  gain  over  the  summer 
months  (37,  38).  Binet  IQ's  are  given  in  Tables  10  and  11  for  all 
children  who  received  a  Binet  test  (either  Kuhlmann  or  Stanford  revi- 
sion) within  one  week  of  the  Merrill-Palmer  test.  The  results  con- 
firm previous  findings  of  gains  during  periods  of  attendance  and  lack 
of  gain  during  the  summer  vacation.  The  sixty-six  children  having 
a  test  in  the  fall  and  a  retest  in  the  spring  made  a  gain  of  4.7  points. 
This  gain  was  not  entirely  significant,  the  ratio  being  1.72,  or  96 
chances  in  100  of  a  true  gain.  These  children  were  very  superior  in 
initial  ability,  the  fall  Binet  IQ  being  127.1.  The  change,  although 
not  significant,  was  consistent  in  amount  with  previously  reported  find- 
ings at  this  level  of  ability.  Larger  gains  at  the  average  and  superior 
levels  were  found  in  these  studies.  The  forty-three  children  having 
a  Binet  test  in  the  spring  and  a  retest  in  the  fall  lost  4.5  points.  The 
loss  was  not  a  significant  one,  the  ratio  being  1.19  and  the  chances 
of  a  true  loss  87  in  100.    This  loss  was  also  consistent  with  previous 
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findings  on  Binet  retests  at  this  level  of  ability  over  the  summer 
months. 

Thirty-eight  of  the  forty-two  children  having  their  first  Merrill- 
Palmer  test  in  the  fall  also  received  a  Binet  test.  They  gained  8.2 
points  in  Binet  IQ  from  fall  to  spring.  This  gain  yielded  a  ratio  of 
2.28,  or  98.8  chances  in  100  of  a  true  gain.  Eighteen  of  the  twenty 
children  having  their  first  Merrill-Palmer  test  in  the  spring  also  had 
a  Binet  test.  They  did  not  change  in  Binet  IQ  over  the  summer,  the 
mean  change  being  .2. 

Other  comparisons  on  Binet  IQ  indicate  gains  over  the  winter  and 
losses  over  the  summer.  The  winter  gains  tended  toward  significance, 
while  the  summer  losses  yielded  smaller  ratios. 

Correlations  Between  Mental  Age  and  Chronological  Age 

With  significant  gains  in  IQ's  over  the  winter  months,  it  might 
be  expected  that  the  relationship  between  mental  age  and  chrono- 
logical age  would  be  disturbed,  with  a  consequently  lower  relationship 
on  spring  tests  than  on  fall  tests.  The  following  correlations  bear  out 
this  expectation,  but  the  drop  in  relationship  was  small  in  each  case. 
The  correlation  of  .91  ±  .01  obtained  in  the  fall  between  Merrill- 
Palmer  mental  age  and  chronological  age  was  reduced  only  to  .87  ±  .02 
in  the  spring.  The  fall  correlation  of  .87  ±  .02  between  Binet  mental 
age  and  chronological  age  was  reduced  only  to  .83  ±  .03.  Thus,  while 
significant  changes  in  mean  were  made,  the  relationship  to  chrono- 
logical age  was  only  slightly  affected. 


Merrill-Palmer 

Binet 

Chil- 

Corre- 

Probable 

Chil- 

Corre- 

Probable 

dren 

lation 

Error 

dren 

lation 

Error 

Fall 

72 

.91 

.01 

66 

.87 

.02 

Spring 

72 

.87 

.02 

66 

.83 

.03 

It  will  be  noted  that  the  initial  correlation  of  .91  ±  .01  between 
mental  and  chronological  age  was  higher  than  that  obtained  for  the 
total  group  of  281  children  on  first  tests,  for  whom  the  correlation 
was  .81  ±  .01.  The  explanation  for  the  higher  relationship  in  this 
group  may  be  that  it  was  more  homogeneous  in  level  of  ability,  the 
children  all  being  enrolled  in  preschool,  while  the  larger  group  included 
some  orphanage  and  other  children  of  lower  IQ,  hence  lower  mental 
ages  for  their  chronological  ages. 

Percentiles 

The  changes  in  percentile  rank  followed  the  trend  of  Merrill-Palmer 
IQ  change,  there  being  gains  in  both  winter  and  summer  periods,  but 
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the  winter  gains  being  several  times  the  size  of  the  summer  gains.  The 
ratios  of  change  in  percentile  rank  were  smaller  than  the  ratios  of 
change  in  IQ.  In  no  case  was  there  complete  statistical  significance. 
The  winter  changes  ranged  from  4.8  percentile  ranks  to  19.1  percentile 
ranks,  with  ratios  varying  from  .75  to  2.45.  The  summer  changes 
ranged  from  2.0  to  3.8  percentile  ranks,  with  ratios  varying  from  .37 
to  .91.    No  summer  change  was  as  large  as  the  smallest  winter  change. 

The  winter  gain  for  the  total  fall-spring  group  of  seventy-two  cases 
was  8.2  percentile  ranks,  yielding  a  ratio  of  2.45,  or  99.3  chances  in 
100  of  a  true  gain.  The  summer  change  for  the  total  spring- fall  group 
of  forty-six  cases  was  2.1  percentile  ranks,  yielding  a  ratio  of  .54,  or 
only  70  chances  in  100  of  a  true  gain. 

Thus  the  percentile  changes  bear  out  the  changes  in  sigma  score 
and  IQ,  but  the  differences  were  less  clear-cut.  They  indicate  some 
basic  differences  between  winter  and  summer  changes. 
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Figure  5.  Changes  Per  IQ  Level  Over  Periods  of  Preschool  .Mtendance  and  Non- 
attendance 


Comparison  oj  Gains  per  IQ  Level 

The  gains  made  over  the  winter  months  were  inversely  proportional 
to  the  intelligence  level  (Table  12  and  Figure  5).  Children  who  were 
average  in  intelligence  (90  to  109  IQ)  gained  14.0  points  in  IQ,  those 
who  were  superior  (110  to  119  IQ)  gained  10.9  points,  those  very  supe- 
rior (120  to  139  IQ)  gained  7.9  points,  and  those  140  or  above  in 
initial  IQ  lost  9.5  points.  The  correlation  between  initial  IQ  and 
change  from  fall  to  spring  was  — .43  ±  .07. 
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Over  the  summer  months  the  gain  in  IQ  was  less  for  each  classifica- 
tion than  over  the  winter  months,  and  the  loss  was  greater  for  children 
testing  140  or  above.  The  trend  of  change  in  IQ  appeared  less  regu- 
lar over  the  summer,  the  change  over  the  summer  being  as  great  for 
very  superior  children  as  for  average  children,  in  contrast  to  the  differ- 
ence in  gain  of  six  points  between  these  two  levels  over  the  winter 
months.  However,  the  correlation  between  IQ  in  the  spring  and  change 
in  IQ  over  the  summer  was  — .38  ±  .08,  indicating  essentially  as  high 
a  relationship  between  IQ  level  and  change  over  the  summer  as  over 
the  winter  months,  gains  being  inversely  proportional  to  the  IQ  level. 

Gains  in  sigma  score  were  greater  over  the  winter  months  than  over 

Table  12 
Comparison  of  Gains  in  IQ  Level  Over  Periods  of  Preschool  Attendance 

and  Nonattendance 


IQ  Level 

Chil- 
dren 

Change 

Binet 

Days 
Attend- 
ance 

IQ 

Sigma 
Score 

Per- 
centile 

Chil- 
dren 

Change 
inlQ 

Fall  to  Spring 

90  to  109 
110  to  119 
120  to  139 
140  and  above 

23 

16 

27 

6 

14.0 

10.9 

7.9 

—  9.5 

.6            22.0 

.4              5.5 

.3                0.0 

—.3         —  1.8 

20 
15 

25 
6 

8.9 
6.5 
2.1 

—2.2 

82.5 
83.9 
78.3 
90.7 

Spring  to  Fall 

90  to  109 
110  to  119 
120  to  139 
140  and  above 

14 

8 
19 

5 

5.1 

8.6 

5.5 
—15.4 

.3               9.7 

.0               5.3 

—.2         —  2.7 

—.9         —  5.8 

13 

8 

17 

5 

—3.9 
—1.0 
—6.4 
—4.8 

the  summer  months  for  each  IQ  classification,  and  the  highest  level 
of  IQ  lost  more  in  sigma  score  over  the  summer  than  over  the  winter. 
The  trend  in  sigma  score  change  over  the  winter  months  followed  the 
trend  of  IQ  change.  Gains  in  percentile  rank  were  also  greater  for 
the  lower  IQ  levels  over  the  winter  months.  The  same  trend  was 
evident  over  the  summer  months,  but  in  reduced  amounts  for  each 
classification. 

The  Binet  changes  given  in  Table  12  are  also  for  groups  classified 
on  Merrill-Palmer  IQ.  Over  the  winter  months  there  was  a  definite 
trend  for  greater  gains  in  Binet  IQ  by  the  children  testing  lowest  on 
Merrill-Palmer.  The  correlation  between  Merrill-Palmer  IQ  in  the 
fall  and  change  in  Binet  IQ  from  fall  to  spring  for  sixty-six  children 
was  — .38  ±  .07.  This  was  nearly  as  high  as  the  relationship  for  chan- 
ges in  Merrill-Palmer  IQ  ( — .43  ±  .07).  Summer  changes  in  Binet 
IQ  were  los.ses  throughout,  with  no  regularity  of  trend,  the  lowest  and 
highest  Merrill-Palmer  groups  losing  equally.    The  correlation  between 
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Merrill-Palmer  IQ  in  the  spring  and  change  in  Binet  IQ  over  the 
summer  was  '■ — .12  ±  .10,  indicating  no  tendency  for  summer  changes 
in  Binet  IQ  to  be  related  to  Merrill-Palmer  level. 

There  was  no  relationship  between  changes  in  Merrill-Palmer  IQ 
from  fall  to  spring  and  initial  Binet  IQ,  the  correlation  being  .003  ± 
.08.  Neither  was  there  any  relationship  between  summer  changes  in 
Merrill-Palmer  IQ  and  Binet  IQ  in  the  spring,  the  correlation  being 
—.04  ±  .11. 

Binet  changes  over  the  winter  and  initial  Binet  IQ  correlated 
— .36  ±  .07.  Binet  changes  over  the  summer  and  Binet  IQ  in  the 
spring  correlated  — .53  ±  .08.  Both  correlations  show  that  the  change 
in  Binet  IQ  was  inversely  proportional  to  the  Binet  IQ  level,  the 
tendency  being  somewhat  more  pronounced  over  the  summer  months 
than  over  the  winter  months. 

Despite  the  fact  that  Binet  changes  were  inversely  related  to  initial 
Merrill-Palmer  status  and  that  Merrill-Palmer  changes  were  also  in- 
versely related  to  initial  Merrill-Palmer  status,  there  was  no  relation- 
ship between  Merrill-Palmer  IQ  change  from  fall  to  spring  and  Binet 
IQ  change  over  the  same  period.  The  correlation  was  — .09  ±  .08. 
This  indicates  that  the  same  individuals  were  not  responsible  for  the 
big  changes  in  Merrill-Palmer  that  were  making  the  big  changes  in 
Binet  IQ.  At  the  same  time  groups  when  selected  on  the  basis  of 
initial  IQ  showed  a  tendency  towards  corresponding  changes  in  Merrill- 
Palmer  and  Binet,  although  different  individuals  within  the  classifica- 
tion were  responsible  for  the  larger  gains  on  the  two  tests. 

Over  the  summer  months  Merrill-Palmer  changes  and  Binet  changes 
showed  a  slight  positive  relationship,  the  correlation  being  .29  ±  .09. 

Children  r 

Merrill-Palmer    IQ    in    Fall    and    change    in 

Merrill-Palmer    IQ    Fall    to    Spring 
Merrill-Palmer   IQ   in   Spring   and   change   in 

Merrill-Palmer    IQ    Spring    to    Fall 
Merrill-Palmer    IQ    in    Fall    and    change    in 

Binet   IQ   Fall   to   Spring 
Merrill-Palmer  IQ  in  Spring  and  change  in 

Binet  IQ  Spring  to  Fall 
Binet   IQ   in   Fall  and   change  in 

Merrill-Palmer    IQ    Fall    to    Spring 
Binet  IQ  in  Spring  and  change  in 

Merrill-Palmer    IQ    Spring    to    Fall 
Binet    IQ   in    Fall   and   change   in 

Binet    IQ  Fall   to   Spring 
Binet  IQ  in  Spring  and  change  in 

Binet  IQ  Spring  to  Fall 
Change  in  Merrill-Palmer  and 

change  in  Binet  Fall  to   Spring 


72 

—  .43  ±  .07 

46 

—  .38  ±  .08 

66 

—  .38  ±.07 

43 

—  .12  ±  .10 

68 

.003  ±.08 

44 

—  .04  ±  .11 

66 

—  .36  ±  .07 

43 

—  .53  ±  .08 

66 

—  .09  ±  .08 

so 
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Change  in  Merrill-Palmer  and 
change  in  Binet   Spring  to  Fall 

Merrill-Palmer   IQ   and   change   in 

Merrill-Palmer  IQ  on  retest  at  one  week 


43 


.29  ±  .09 


44  .40  ±  .10 

The  regularity  of  trend  in  Merrill-Palmer  IQ  changes  over  the  six- 
month  periods  takes  on  added  significance  when  contrasted  with  the 
changes  which  occurred  on  retests  at  an  interval  of  one  week,  previously 
shown  in  Figure  3.  The  contrast  is  revealed  by  Figure  6  where  the 
two  curves  are  brought  together.  The  changes  over  one  week  were 
exactly  the  reverse  in  trend  with  IQ  level  from  the  changes  over  six 
months.  Since  the  group  retested  at  one  week  was  a  mixed  one  com- 
posed of  preschool  and  orphanage  children,  the  changes  for  the  pre- 
school component  of  the  group  are  shown  separately  in  the  third  curve 
of  Figure  6.    The  contrast  is  even  greater  than  when  the  total  group 
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Figure  6.     Changes  Per  IQ  Level  Over  a  Six-Month  Period  of  Preschool  Attend- 
ance Compared  With  Gains  in  One  Week.    (.  .  .  .   one  week; one  week 

preschool;  —  winter). 

was  used.     The  changes  of  preschool  children  per  IQ  level  at  one 
week  and  at  six  months,  fall  to  spring,  were: 


One 

Week 

Si.x  Months, 

Winter 

IQ  Level 

Children 

Change 

Children 

Change 

90  to  109 

4 

8.3 

23 

14.0 

110  to  119 

5 

14.0 

16 

10.9 

120  to  139 

4 

30.2 

27 

7.9 

140  and  above 

6 

—  9.S 

The  number  of  preschool  cases  retested  after  one  week  was  very 
small,  but  the  trend  was  regular  and  in  the  same  direction  as  for  the 
total  group.  The  consistency  of  results  permits  the  tentative  conclusion 
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that  the  causes  of  change  were  not  the  same  over  the  six-month  period 
as  over  the  one-week  period.  In  regard  to  the  retests  at  one  week  it 
was  concluded  earlier  that  the  best  explanation  of  change  was  practice 
effects  from  previous  experience  with  the  test  materials,  and  that  the 
children  who  were  very  superior  profited  most  by  such  experience.  If 
the  hypothesis  is  advanced  that  practice  effects  alone  constitute  the 
correct  explanation  also  for  the  changes  over  the  six-month  periods, 
it  becomes  necessary  to  explain  why  the  children  of  average  ability 
gained  more  than  the  children  of  very  superior  ability.  On  the  hj^Doth- 
esis  of  practice  effects  alone,  it  would  be  necessary  to  conclude  that 
children  of  average  ability  retain  over  the  longer  period  the  full  advan- 
tage that  is  represented  by  quick  repetition  of  the  test,  while  very 
superior  children  are  unable  to  retain  their  advantage  in  full;  in  fact 
they  are  unable  to  retain  as  much  advantage  as  children  of  average 
ability.     This  hypothesis  does  not  seem  adequate. 

A  more  logical  hypothesis  is  that  practice  effects  wore  off  after  a 
time  and  a  new  set  of  influences  operated  to  bring  the  average  children 
closer  to  the  level  of  the  very  superior  children.  Whatever  these  in- 
fluences were,  they  operated  both  over  the  winter  and  summer  periods, 
but  in  greater  measure  over  the  winter  than  over  the  summer  and  in 
greater  measure  for  average  children  than  for  very  superior  .children. 
Since  the  children  were  not  in  preschool  during  the  summer,  the  educa- 
tional influences  of  the  preschool  cannot  be  made  to  carry  the  full 


■■ 

♦  2.0 

«v^ 

• 

VI.  O 

t 
0 

u 

^^'V^,^ 

!~^rn" 

^~-->,^ 

o 

E 
« 

C      -1  o 

i 

inniAL  ^cot 

rrrr^^ 

X 

OF 

3.5 

o                    o 

0 

E                            \0                            I.S                            20                          2B 

n                  21                   IS                  ^ 

sumn 

ntc 

9 

s 

1. 

12                                 T                                   '            1 

Figure  7.     Chanjics  Per  Initial  Siuma  Score  Over  Periods  of  Preschool  .-Mtcndancc 
and  Nonattendance 


52 


IOWA  STUDIES  IN  CHILD  WELFARE 


weight  as  the  causative  influence,  although  they  appear  to  explain  the 
difference  between  winter  and  summer  gains. 

Changes  According  to  Initial  Sigma  Score 

The  sigma  score  changes  likewise  showed  a  regular  inverse  trend 
in  magnitude  with  increase  in  initial  sigma  score  over  both  winter 
and  summer  periods  (Table  13  and  Figure  7).  Each  initial  sigma 
score  classification  showed  a  greater  gain  over  the  winter  period  than 
over  the  summer  period.  Children  whose  initial  status  was  — 0.5  to 
1 .0  sigma  score  gained  over  the  winter  months  while  those  whose  initial 
status  was  1.5  or  above  showed  losses. 

The  summer  changes  in  sigma  score  followed  the  pattern  of  the 

Table  13 
Changes  According  to  Initial  Sigma  Score  Over  Periods  of  Preschool  Attendance 

and  Nonattendance 


Initial 
Sigma 
Score 

Fall   to 

Spring 

Spring 

to   Fall 

Interval  One  Week 

Chil- 
dren 

Change 

Chil- 
dren 

Change 

Chil- 
dren 

Change 

—2.5 

1 

1.00 

—2.0 

1 

.00 

—1.5 

3 

.50 

—1.0 

6 

.66 

—0.5 

6 

1.17 

10 

.50 

0.0 

8 

.56 

9 

.33 

8 

.50 

o.s   • 

17 

.53 

8 

.19 

8 

.62 

1.0 

21 

.38 

7 

.00 

5 

.50 

1.5 

IS 

—  .07 

12 

—  .37 

0 

2.0 

4 

—  .25 

7 

—  .29 

1 

.50 

2.5 

1 

.00 

3 

—1.17 

1 

.00 

Tota 

1         72 

.36 

46 

—  .12 

44 

.53 

winter  changes  but  the  gains  were  smaller  and  the  losses  greater.  The 
regularity  in  trend  over  both  winter  and  summer  periods  was  in  con- 
trast to  the  gains  on  retest  after  one  week,  where  all  initial  classifica- 
tions tended  to  gain  about  .5  sigma  score.  The  mean  gain  for  the 
forty-four  children  retested  at  one  week  was   .53. 

Explanation  of  Gains 

These  contrasts  again  point  to  the  conclusion  that  the  causes  of 
change  over  the  six-month  periods  differed  from  the  causes  of  change 
in  score  on  retest  at  one  week.  If  the  hypothesis  is  advanced  that  the 
change  over  the  longer  periods  be  attributed  to  retention  of  solutions 
from  the  first  testing  (practice  effects)  it  is  necessary  to  explain  two 
facts:  (1)  the  greater  retention  at  each  level  over  the  winter  months 
than  over  the  summer  months,  the  length  of  intervening  time  being 
the  same,  and   (2)   the  greater  retention  at  the  average  and  slightly 
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superior  levels  (initial  sigma  scores  0  to  1.0)  than  at  the  very  superior 
levels  (initial  sigma  scores  1.5  to  2.5).  It  does  not  seem  probable  that 
children  of  high  ability  retain  less  of  the  advantage  from  previous  expe- 
rience with  the  test  than  children  of  average  ability. 

Another  hypothesis  is  that  commonly  referred  to  as  regression  to- 
wards the  mean.  According  to  this  hypothesis  very  superior  children 
are  expected  to  lose  and  below  average  children  to  gain,  both  extremes 
approaching  the  mean.  This  phenomenon  when  observed  has  been 
interpreted  at  times  as  purely  statistical,  the  chances  of  loss  of  high- 
scoring  children  and  the  chances  of  gain  of  low-scoring  children  being 
automatically  greater.  At  times  the  phenomenon  has  received  a  bio- 
logical interpretation  of  the  tendency  of  the  organism  to  veer  toward 
the  general  level  of  the  race.  There  are  two  difficulties  in  acceptance 
of  the  regression-towards-the-mean  hypothesis  here:  (1)  the  facts  of 
change  on  retest  at  one  week  do  not  fit  the  expected  trend,  and  (2)  the 
winter  and  summer  groups  are  selected  superior  groups.  Instead  of 
gaining,  the  children  at  0.0  sigma  score  should  not  have  changed,  and 
the  children  at  0.5  and  1.0  sigma  score  should  have  lost. 

The  hypothesis  which  seems  best  to  satisfy  the  situation  is  that  a 
portion  of  the  changes  over  the  winter  were  direct  responses  to  environ- 
mental stimulation.  In  view  of  the  gains  made  by  orphanage  children 
over  a  six-month  period,  it  seems  necessary  to  subtract  from  the  total 
change  of  preschool  children  an  amount  sufficient  to  take  care  of  ordi- 
nary expectancy  of  change  on  retest  for  undetermined  reasons.  It  is 
interesting  to  note  that  the  change  in  IQ  for  orphanage  children  was 
roughly  equivalent  to  the  change  of  preschool  children  over  the  summer 
months.  The  difference  between  winter  and  summer  gains  may  be 
taken  as  representing  the  amount  of  increase  in  real  ability  contributed 
by  the  preschool  experiences. 

Whether  the  summer  gains  in  IQ  can  be  given  an  environmental 
connotation  remains  an  open  question.  Such  an  hy]30thesis  would 
state  that  children  of  average  ability  found  the  environments  provided 
by  their  homes  over  the  summer  months  somewhat  stimulating,  while 
children  of  very  superior  ability  did  not  find  sufficient  challenge  in 
their  summer  environments  to  maintain  their  high  level. 

The  h3q:)othesis  that  the  preschool  environment  has  contributed 
to  the  gains  is  the  only  one  which  offers  any  explanation  for  the 
differences  between  winter  and  summer  gains.  We  have  shown  previ- 
ously that  such  differences  cannot  be  accounted  for  as  artifacts,  since 
they  were  not  due  to  amount  of  previous  experience  with  the  test  (num- 
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ber  of  tests  received),  age,  or  length  of  interval  between  repetitions 
of  the  test  (that  is,  to  variations  in  interval  between  winter  and  sum- 
mer periods). 

Correlations  Between  Tests 

The  extent  to  which  relative  standing  is  displaced  by  preschool  at- 
tendance is  revealed  by  comparative  correlations  over  winter  and 
summer  periods,  given  in  Table  14.     When  the  six-month  period  be- 

Table  14 
Correlations  Between  Tests  Covering   Periods  of   Preschool  Attendance  and 

Nonattendance 


Score 

Fall   to   Spring 

Spring   to   Fall 

Chil- 

Chil- 

dren 

r 

P.E. 

dren 

r 

P.E. 

Sigma  Score 

72 

.48     ±     .06 

46 

.67     ±     .06 

Percentile   Rank 

72 

.54     ±     .06 

46 

.59     di     .06 

Intelligence  Quotient 

72 

.60     ±     .05 

46 

.73     ±     .05 

Binet  Intelligence 

Quotient 

66 

.61     ±     .05 

43 

.65     ±     .06 

tween  tests  covered  preschool  attendance,  the  correlation  was  reduced 
as  compared  with  a  six-month  period  preponderantly  of  nonattendance. 
From  spring  to  fall  the  correlation  between  sigma  scores  was  .67  ±  .06, 
while  from  fall  to  spring  the  correlation  was  .48  ±  .06.  Similar  reduc- 
tions in  correlations  of  percentile  rank  from  .59  ±  .06  to  .54  ±  .06  and 
of  intelligence  quotient  from  .73  ±  .05  to  .60  ±  .05  are  shown.  It 
should  be  kept  in  mind  that  the  children  in  the  spring-to-fall  group 
had  had  at  least  six  months  of  preschool  attendance  before  their  spring 
test,  and  that  their  relative  standing  on  the  spring  test  was  affected 
by  such  preschool  experiences.  The  correlation,  however,  represents 
the  consistency  with  which  their  placement  on  the  spring  test  was 
maintained  through  the  vacation  months. 

The  correlation  between  Merrill-Palmer  intelligence  quotients  was 
practically  identical  with  the  correlation  between  Binet  intelligence 
quotients  from  fall  to  spring  (.60  and  .61),  but  there  was  possibly  a 
somewhat  greater  consistency  in  Merrill-Palmer  intelligence  quotients 
over  the  summer  period  than  in  Binet  intelligence  quotients  over  the 
summer,  represented  by  the  correlations  of  .73  ±  .05  and  .65  ±  .06 
respectively. 

Age  Differences 

Changes  over  the  winter  months  by  age  groups  are  compared  in 
Table  15.    There  were  twelve  two-year-old  children,  thirty  three-year- 
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Table    15 
Changes  in  Intelligence  During  Periods  of  Preschool  Attendance  and  Nonattend- 

ance:      Age  Differences 


Age, 
Months 

Chil- 
dren 

First 
Mean 

Standard 
Deviation 

Second 
Mean 

Standard 
Deviation 

Differ- 
ence 

Fall  to  Spring  Changes 

Sigma  Score                                                              | 

18    to 
30    to 
42    to 

29 
41 

53 

12 
30 
30 

0.6                                     1.1 
0.8                  0.7               1.3 
0.9                   0.5                1.2 

0.7 
0.7 

0.5 
0.5 
0.3 

Intelligence  Quotient 

18    to 
30    to 
42    to 

29 
41 
53 

12 
30 
30 

106.3  116.2 

115.4  14.8            126.5 
125.6                 16.0           132.4 

16.3 
14.1 

9.9 

11.1 

6.8 

Percentile  Rank 

18    to 
30   to 

42    to 

29 
41 

53 

12 
30 
30 

63.9                                    80.0 
76.6                 23.8             86.9 
87.6                 12.9              90.3 

18.0 
11.6 

16.1 
10.3 

2.7 

Spring  to  Fall  Changes 

Sigma  Score 

30    to 
42    to 

41 
S3 

24 
19 

1.2                   0.8                1.0 
1.0                  0.7               0.9 

0.6 
0.6 

—  0.2 

—  0.1 

Intelligence  Quotient 

30   to 
42    to 

41 

53 

24 
19 

119.0                 15.5           121.5 
122.9                 18.3            127.9 

13.9 
20.0 

2.5 
5.0 

Percentile  Rank 

30   to 
42    to 

41 

53 

24 
19 

81.7                 20.0             83.4 
83.1                 19.3             84.6 

18.6 
16.9 

1.7 

1.5 

old  children,  and  thirty  four-year-old  children  who  received  a  test  in 
the  fall  and  again  the  following  spring.  The  three  age  groups  were 
unequal  in  initial  status,  the  mean  increasing  with  age.  By  each  method 
of  scoring,  the  four-year-old  group,  which  had  the  highest  initial 
status,  made  the  smallest  gain. 

Each  age  group  showed  less  change  over  the  summer  months  than 
over  the  winter  months.  There  were  twenty-four  three-year-old  chil- 
dren who  received  a  test  in  the  spring  and  another  test  the  following 
fall.  They  lost  0.2  points  in  sigma  score  as  compared  with  a  gain  of 
0.5  over  the  winter  months  by  three-year-old  children.  They  gained 
2.5  points  in  IQ,  while  the  winter  gain  at  this  age  was  H.l  points. 
Their  gain  in  percentile  riuik  was  1.7  over  the  summer,  while  the 
winter  gain  was  10.3  ranks.  The  nineteen  four-year-old  children  who 
were  tested  spring  and  fall  also  showed  somewhat  less  change  than 
children  of  the  same  age  tested  fall  and  spring,  although  the  differences 
were  very  small  at  this  age. 

Sex  Differences 

There  were  thirty-nine  boys  and  thirty-three  girls  who  received  a 
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test  in  the  fall  and  another  test  in  the  spring.  By  each  method  of 
scoring  the  boys  were  lower  in  initial  score  and  made  greater  gains, 
but  their  added  gain  was  not  sufficient  to  bring  them  to  an  equal 
basis  with  the  girls  in  the  spring  (Table  16).  The  gains  for  the  boys 
were  .41  sigma  score,  9.7  points  IQ  and  9.4  percentile  ranks.  These 
gains  yielded  ratios  of  2.6,  2.8,  and  2.0,  or  99.5,  99.7,  and  98  chances 
in  100  of  true  gains  by  the  boys  over  periods  of  preschool  attendance. 
The  gains  of  the  girls  were  .32  sigma  score,  8.3  points  IQ  and  6.6  per- 
centile ranks.  The  ratios  were  1.9,  2.0,  and  1.4,  and  the  chances  in 
100  of  true  gains  were  97,  98,  and  92  respectively. 
There  were  twenty-seven  boys  and  nineteen  girls  who  received  a 


Table  16 
Changes  in  Intelligence  During  Periods  of  Preschool  Attendance  and  Non-Attend- 

ance:      Se.x   Differences 


Time 
of 

Test 


Chil- 
dren 


Chrono- 
logical 
Age, 
Mean 


Sigma   Score 


Mean 


Stand- 
ard De- 
viation 


Intelligence 
Quotient 


Mean 


Stand- 
ard De- 
viation 


Percentile  Rank 


Mean 


Stand- 
ard De- 
viation 


Boys 

Fall 

39 

38.6 

.73 

.65 

115.6 

14.8 

76.2 

24.1 

Spring 

39 

44.2 

1.14 

.77 

125.3 

15.6 

85.6 

17.3 

Difference 

5.6 

.41 

9.7 

9.4 

Ratio 

2.6 

2.8 

2.0 

Girls 

Fall 

33 

39.9 

.94 

.70 

121.2 

17.1 

82.4 

20.0 

Spring 

33 

45.6 

1.26 

.68 

129.5 

15.6 

89.0 

17.1 

Difference 

5.7 

.32 

8.3 

6.6 

Ratio 

1.9 

2.0 

1.4 

Boys 

Spring 

27 

38.4 

.89 

.74 

115.4 

13.0 

77.8 

20.4 

Fall 

27 

44.5 

.89 

.67 

120.4 

15.7 

80.9 

21.0 

Difference 

6.1 

0 

5.0 

3.1 

Ratio 

1.3 

.6 

Girls 

Spring 

19 

40.7 

1.39 

.72 

128.3 

17.6 

89.6 

15.8 

Fall 

19 

47.0 

1.10 

.50 

130.1 

16.2 

90.3 

8.6 

Difference 

6.3 

—  .29 

1.8 

.7 

Ratio 

1.5 

.33 

.2 

test  in  the  spring  and  another  test  the  following  fall.  The  boys  made 
no  change  in  sigma  score  over  this  period  of  nonattendance,  but  did 
gain  5.0  points  in  IQ.  The  ratio  of  1.3  indicated  90  chances  in  100 
of  a  true  gain  in  IQ.  The  gain  of  3.1  percentile  ranks  yielded  a  ratio 
of  .6,  or  only  73  chances  in  100  of  a  true  gain.  The  girls  started  at  a 
higher  level  and  lost  .29  sigma  score,  with  a  ratio  of  1.5,  or  93  chances 
in  100  of  a  true  loss  over  the  period  of  nonattendance.    They  changed 
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only  L8  IQ  points  and  .7  percentile  rank,  neither  gain  approaching 
significance. 

Changes  According  to  Number  of  Days  in  Attendance 

Between  Tests 

Changes  according  to  the  number  of  days  of  preschool  attendance 
between  tests  are  presented  in  Table  17.  Inspection  of  the  changes 
shows  no  regular  trend  with  increasing  amount  of  attendance  by  ten 
day  classifications.  In  fact,  the  thirty-two  children  who  attended  40 
to  79  days  made  greater  gains  by  each  method  of  scoring  of  the 
Merrill-Palmer  data  than  the  forty  children  who  attended  80  to  119 
days.  On  Binet  tests  the  reverse  was  true,  the  children  having  the 
larger  amounts  of  attendance  making  the  greater  gains.  The  thirty- 
one  children  attending  40  to  79  days  gained  only  1.6  points  in  Binet 
IQ,  while  the  thirty-five  children  attending  80  to  119  days  gained  7.6 
points.  The  Binet  means  in  the  fall  were  equal,  differing  only  0.9 
point,  while  the  spring  mean  of  the  longer  attendance  group  was  6.9 
points  higher  than  that  of  the  shorter  attendance  group.  This  differ- 
ence in  Binet  IQ  with  increased  amount  of  attendance  corresponds 
with  previous  findings  (37,  38).  Apparently,  attendance  does  not 
affect  the  Merrill-Palmer  results  as  it  does  the  Binet. 

The  correlations  between  the  number  of  days  in  attendance  between 
fall  and  spring  tests  and  the  magnitude  of  change  in  JMerrill-Palmer 
scores  were  slightly  negative,  the  correlations  for  the  seventy-two  chil- 
dren being  as  follows: 

r       P.E. 

Sigma    Score  — .12  ±  .08 

Intelligence  Quotient  —  .16  ±  .08 

Percentile    Rank  —  .02  ±  .08 

Binet  Intelligence  Quotient  .25  ±  .OS 

The  Binet  correlation  was  lower  than  the  .54  ±  .04  found  previously 
(37)  for  Iowa  City  children  between  length  of  attendance  and  per- 
centiles of  IQ  for  120  children  on  first  to  second  tests. 

In  interpreting  the  above  correlations,  it  should  be  kept  in  mind 
that  children  of  various  levels  of  initial  ability  were  included.  Previous 
analyses  have  shown  that  the  magnitude  of  change  is  inversely  related 
to  the  initial  intelligence  quotient  level.  Therefore,  children  who  are 
of  different  levels  of  ability  who  attend  the  same  number  of  days  may 
be  expected  to  make  different  amounts  of  gain.  Thus  there  is  still 
a  possibility  of  a  positive  relationship  between  the  number  of  days  in 
attendance  and  magnitude  of  change  in  intelligence  quotient  when  the 
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group  is  made  homogeneous  with  respect  to  initial  ability.  This  suppo- 
sition may  be  tested  in  two  ways:  by  partial  correlation  keeping  ini- 
tial level  constant  and  by  zero-order  correlations  within  groups  selected 
on  the  basis  of  initial  ability. 

Measures  Correlated  Children         r       P.E. 

Initial   IQ  with  change  in  IQ  72  ^  .43  ±  .07 

Initial  IQ  with  number  of  days  of  preschool  attendance  72                .03  ±  .08 
Change  in  IQ  with  number  of  days  of  preschool  attendance: 

When  initial  IQ  is  held  constant  by  partial  correlation  72  —  .16  ±  .08 

For  initial   IQ's  90  to   119  38               .05  ±  .11 

For  initial  IQ's  120  and  above  34  — .35  ±  .10 

The  inverse  relationship  between  initial  intelligence  quotient  and 
magnitude  of  change  shown  in  previous  analyses  is  represented  here 
by  the  negative  correlation  of  — .43  ±  .07.  Initial  IQ  level  was  not 
related  to  the  number  of  days  in  attendance  during  the  year,  as  is 
shown  by  the  correlation  of  .03  ±  .08.  The  fact  that  there  was  an 
inverse  relationship  between  initial  IQ  and  gain  did  not  materially 
affect  the  correlation  between  change  in  IQ  and  number  of  days  in 
attendance,  however,  since  holding  initial  IQ  constant  by  means  of 
partial  correlation  resulted  in  a  relationship  of  — .16  ±  .08. 

Dividing  the  children  into  two  groups  according  to  initial  IQ  and 
computing  the  correlations  for  each  group  between  number  of  days 
in  attendance  and  magnitude  of  change  did  not  produce  a  greater 
positive  relationship.  In  fact  the  very  superior  group  (IQ's  120  and 
above  on  initial  test)  showed  a  negative  correlation  of  — .35  ±  .10. 
Thus  there  was  a  tendency  for  the  children  within  the  very  superior 
group  who  attended  the  greater  number  of  days  to  make  less  gain  than 
the  children  who  attended  a  smaller  amount.  Within  the  90  to  119 
IQ  group,  the  relationship  was  practically  zero,  revealing  no  tendency 
for  the  children  attending  the  greater  number  of  days  to  make  gains 
different  from  the  gains  made  by  the  children  who  attended  fewer  days. 

Changes  With  Length  of  Daily  Session 

Of  the  seventy-two  children  having  tests  in  the  fall  and  again  in 
the  spring,  fifty-four  attended  half-day  sessions  only,  sixteen  attended 
all-day  sessions  from  early  morning  to  late  afternoon  including  midday 
meal  and  afternoon  nap,  and  two  children  transferred  from  one  ses- 
sion to  the  other.  In  a  previous  study  of  Binet  changes  (37)  some 
differences  in  gains  were  found  with  length  of  session.  The  analyses 
of  Binet  IQ  changes  here  bear  out  the  previous  findings  in  showing 
greater  gains   for  the  children   attending  the  whole-day  sessions,  the 
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gain  for  half-day  children  being  4.0  points  in  IQ  and  for  full-day 
children  8.3  points.  The  reverse  was  true  for  Merrill-Palmer  results, 
however,  the  children  attending  the  half-day  sessions  making  the 
greater  gains.  The  gain  for  half-day  children  was  0.4  in  sigma 
score  as  compared  with  0.1  for  the  all-day  group,  9.5  IQ  points  as 
compared  with  5.7  points,  and  8.9  percentile  ranks  as  compared  with 
2.3  percentile  ranks.  Why  there  was  this  reversal  of  effects  in 
Merrill-Palmer  and  Binet  results  is  difficult  to  explain.     The  findings 

Table   18 
Changes  with   Length   of   Daily   Session    


Time 
of  Test 


Chil- 
dren 


Chrono- 
logical 

Age, 
Months 


Mean 
Sigma 
Score 


Mean 
Intelli- 
gence 
Quotient 


Mean 
Per- 
centile 
Rank 


Binet 


Chil- 
dren 


Mean 

IntelU- 

gence 

Quotient 


All  Day 


Fall 

Spring 

Difference 


16 
16 


40.4 


1.0 
1.1 
0.1 


121.5 
127.2 

5.7 


83.3 
85.6 

2.3 


14 
14 


129.9 

138.2 
8.3 


Half   Day 


Fall 

Spring 

Difference 


54 
54 


38.9 


0.8 
1.2 
0.4 


117.4 

126.9 

9.5 


78.4 

87.3 

8.9 


50 

50 


126.7 

130.7 

4.0 


are  in  line  with  other  analyses  in  showing  more  clear-cut  relationship 
of  preschool  attendance  with  Binet  changes  than  with  Merrill-Palmer 
changes. 

The  number  of  cases  in  the  all-day  group  was  small,  but  the  Binet 
results  corresponded  closely  to  previous  results  in  another  study  on 
forty-seven  pairs  of  all-day  and  half-day  children  matched  on  IQ  and 
age  (37).  The  forty-seven  all-day  children  gained  10.5  points  in  IQ 
(standard  deviation  15.4)  and  the  forty-seven  half-day  children  gained 
4.7  points  in  IQ  (standard  deviation  12.4).  The  difference  divided 
by  the  standard  deviation  of  the  difference  yielded  a  ratio  of  2.1,  or 
98  chances  in  100  of  a  true  difference  in  favor  of  greater  gain  by  the 
all-day  children. 

Changes  According  to  Interval  Between  Tests 

Tables  19  and  20  compare  the  changes  over  different  intervals  be- 
tween  tests:    one-half   year    (5    to    7   months),   one   year    (11    to    13 
months),  and  one  and  one-half  years  (15  to  20  months). 
Sigma  Scores 

There  was  no  consistent  trend  in  gain  in  sigma  score  with  increasing 
interval  between  tests.     The  127  children  having  5  to  7  months  be- 
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Table  20 
Changes  According   to    Interval   Between   Tests: 

Critical   Ratios* 


Obtained   Differences   and 


Order  of  Test 

Chil- 
dren 

Chrono- 
logical 
Age, 
Differ- 
ence 

Sigma 
Score 

Intelligence 
Quotient 

Percentile 
Rank 

Days  At- 
tend- 
ance Be- 
tween 
Tests 

Dif- 
fer- 
ence 

Ratio 

Dif- 
fer- 
ence 

Ratio 

Dif- 
fer- 
ence 

Ratio 

5  to  7  Months  Interval 

Earlier  to  later 
First  to  second 
Second  to  third 
Third  to  fourth 

127 
68 
41 
18 

5.9             .19       2.1      7.2      3.6 
5.7             .35        2.6      9.1       3.3 
6.3         —.09          .6      2.9         .9 
5  5             .22                10.0 

6.2 

7.4 
4.8 
4.7 

2.5 
1.9 
1.2 

70.8 
70.8 
75.7 
59.6 

11  to  13  Months  Interval 

Earlier  to  later 
First  to   third 
Second  to  fourth 

53 
36 
14 

12.0  .15        1.1     12.2      4.2 

12.1  .26          .8     12.5      3.8 
11.9            .04                 14.5 

10.6 

13.8 

7.8 

2.7 
3.0 

139.9 
142.2 
133.1 

IS  to  20  Months  Interval 

Earher  to  later 
First  to   fourth 

24 
18 

17.4             .34        1.4     21.1      4.6 
17.4             .47                 23.3 

18.2 
18.2 

2.7 

200.9 
200.5 

♦Difference  divided  by  standard  error  of  difference. 

tween  tests  gained  .19,  the  fifty-three  children  having  11  to  13  months 
between  tests  gained  .15,  and  the  twenty-four  children  having  IS  to  20 
months  between  tests  gained  .34.  There  was  a  slight  decrease  in  the 
correlation  between  tests  with  increasing  length  of  interval,  the  correla- 
tions (Table  21)  being  .54,  .50,  and  .47  respectively,  all  being  low. 
In  interpreting  these  low  relationships,  it  should  be  kept  in  mind  that 
retests  at  a  one-week  interval  yielded  a  correlation  of  .92  ±  .02  and 
that  retests  over  5  to  7  months  yielded  a  higher  relationship  when 
the  period  intervening  was  summertime  (.67  ±  .06)  than  when  it  was 
wintertime  and  the  children  were  attending  preschool  (.48  ±  .06).  The 
low  relationships  above  thus  are  not  attributable  entirely  to  unrelia- 
bility of  the  test.  There  is  the  possibility  that  some  of  the  decrease 
in  consistency  with  lengthening  interval  from  one  week  to  six  months 
is  caused  by  uneven  standardization  at  different  ages,  but  that  does 
not  account  for  the  difference  between  winter  and  summer  periods. 

Intelligence  Quotients 

There  was  a  greater  amount  of  gain  in  IQ  with  longer  interval 
between  tests.  The  127  children  with  5  to  7  months  between  tests 
gained  7.2  points,  the  fifty-three  children  having  11  to  13  months 
between  tests  gained  12.2  points,  and  the  twenty-four  children  having 
15  to  20  months  between  tests  gained  21.1  points.  Thus  the  children 
having  11  to  13  months  between  tests  gained  5.4  points  more  than 
those  having  5  to  7  months  between  tests,  and  those  having  15  to  20 
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Table  21 
Correlations   According   to    Interval   Between   Tests 


Order  of  Test 

Chil- 
dren 

Sigma  Score 

Intelligence 
Quotient 

Percentile 
Rank 

r       1    P.E. 

r       1    P.E. 

r           P.E. 

5 

to   7  Months  Interval 

Earlier  to  later 
First   to   second 
Second   to   third 

127 
68 
41 

.54    ±    .05               .63    ±    .04 
.55    ±    .06              .67    ±    .05 
.58    ±    .07              .57    ±    .07 

.55    ±    .04 
.51    ±    .06 
.61    ±    .07 

11 

to   13  Months  Interval 

Earlier  to  later 
First  to  third 

53 
36 

.50    ±    .07               .52    ±    .07 
.42    ±:    .09               .50    ±    .08 

.26    ±    .09 
.32    ±    .10 

15 

to  20  Months  Interval 

Earlier  to  later 

24 

.47    ±    .11               .50    ±    .11 

.49    ±    .11 

months  between  tests  gained  7.8  points  more  than  those  having  11 
to  13  months  and  13.2  points  more  than  those  having  only  5  to  7 
months  between  tests.  The  gain  over  each  interval  was  statistically 
significant,  the  ratios  being  3.6,  4.2,  and  4.6  respectively. 

In  the  5  to  7  months'  interval  there  was  no  intervening  tests  be- 
tween the  initial  and  end  measurement.  In  the  longer  intervals,  there 
were  intervening  tests.  In  the  11  to  13  months'  interval,  the  majority 
of  the  children  had  one  intervening  test,  and  in  the  15  to  20  months' 
interval,  the  majority  had  two  intervening  tests. 

In  the  shortest  interval  (5  to  7  months)  the  gain  was  approximately 
equal  between  first  and  second  and  third  and  fourth  tests,  but  there 
was  a  reduction  in  gain  from  second  to  third  test.  Since  the  amount 
of  preschool  attendance  was  as  great  in  this  period  as  in  the  other 
periods,  the  difference  cannot  be  accounted  for  on  this  basis.  The 
cause,  or  causes,  of  the  difference  are  not  apparent. 

The  correlations  between  retests  decreased  with  increasing  length 
of  interval  between  tests  (Table  21),  the  relationships  being  respec- 
tively .63,  .52,  and  .50.  These  relationships  are  slightly  higher  than 
those  for  sigma  scores,  but  are  also  low.  They  can  be  compared  with 
the  correlation  at  one- week  interval  of  .90  ±  .02.  It  should  be  remem- 
bered that  when  the  period  intervening  was  summertime  the  correla- 
tion at  six-months  interval  was  .73  ±  .05,  as  compared  with  .60  ±  .05 
when  the  intervening  period  was  wintertime  and  the  children  attend- 
ing preschool.  These  comparisons  suggest  that  the  cause  of  the  low 
relationship  is  not  entirely  a  faulty  test,  but  that  children  have  actually 
grown  at  different  rates.  It  is  possible  that  uneven  standardization 
at  the  different  ages  may  have  added  to  the  decrease  in  relationship 
over  the  longer  intervals,  but  it  is  not  the  sole  factor. 
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Binet  intelligence  changes  showed  no  appreciable  change  correspond- 
ing to  length  of  interval  between  tests.  The  119  children  with  5  to  7 
months  between  tests  gained  1.9  points,  the  fifty-one  children  with 
11  to  13  months  between  tests  gained  2.4  points,  and  the  twenty-four 
children  with  15  to  20  months  between  tests  lost  0.8  points.  There 
was  a  gain  of  5.7  points  over  a  six-month  interval  when  the  tests 
considered  were  first  to  second  tests,  but  there  were  losses  of  — 1.2 
points  and  — 5.0  points  over  a  similar  interval  when  the  tests  were 
second  to  third  and  third  to  fourth  tests.  The  groups  were  all  very 
superior  on  initial  tests,  the  means  varying  from  125.3  to  138.2. 

Percentiles 

There  was  an  increase  in  the  amount  gained  in  percentile  rank  with 
increasing  length  of  interval  between  tests.  The  gain  over  5  to  7 
months  was  6.2  percentiles,  over  11  to  13  months  10.6,  and  over  15  to 
20  months  18.2  percentiles.  While  not  entirely  statistically  signifi- 
cant, the  ratios  of  the  differences  to  the  standard  deviation  of  the  differ- 
ences were  2.5,  2.7,  and  2.7  respectively,  or  99.4,  99.7,  and  99.7  chances 
in  100  of  true  gains.  There  was  a  tendency  for  the  gains  to  be 
greater  between  first  tests  and  later  tests  than  when  the  interval  was 
between  two  tests  both  of  which  were  later  in  the  series.  This  differ- 
ence seems  to  be  largely  due  to  the  fact  that  the  children  were  ap- 
proaching maximum  scores  and  the  possibilities  of  gain  were  more 
restricted  when  the  initial  status  was  higher. 

The  correlations  showed  some  peculiarities  of  trend,  none  being 
high.  They  were  respectively:  5  to  7  months  .55,  11  to  13  months  .26, 
and  15  to  20  months  .49.  The  relationship  at  one  week  interval  was 
.89  ±  .02,  at  six  months  over  the  summer  .59  ±  .06  and  six  months 
over  the  winter  covering  preschool  attendance  .54  ±  .06.  The  rela- 
tionships tended  to  be  lower  than  for  intelligence  quotients. 

Age  Differences 

There  was  a  decrease  in  the  amount  of  gain  with  increase  in  age 
from  two  to  four  years  (Table  22)  by  each  method  of  scoring.  There 
was  greater  gain  at  each  age  when  the  change  was  from  first  to  second 
or  first  to  third  tests  than  when  it  was  between  two  tests  later  in  the 
series.  At  each  age  there  was  a  greater  gain  in  IQ  over  the  longer 
interval  (11  to  13  months)  than  over  the  shorter  interval  (5  to  7 
months).  Percentile  ranks  showed  the  same  trend  with  one  exception, 
but  this  trend  was  not  true  of  sigma  score  changes. 
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Sex  Differences 

The  girls  had  a  somewhat  higher  initial  score  than  the  boys  (Table 
23),  and  the  boys  tended  to  gain  slightly  more  than  the  girls,  although 
their  advantage  in  gain  was  not  sufficient  to  bring  them  to  an  equal 
level  with  the  girls.    The  differences  in  gains  were  very  small. 

Relation  to  Amount  of  Attendance  Prior  to  First  Test 

Since  the  Merrill-Palmer  testing  program  was  begun  in  the  spring 
of  the  year,  the  children  tested  at  that  time  had  had  at  least  six 
months'  experience  in  attending  preschool  before  receiving  their  first 
Merrill-Palmer  test.  They  had,  however,  received  a  Binet  test  shortly 
after  entrance  to  preschool,  and  they  received  a  Binet  retest  within 
one  week  of  the  Merrill-Palmer  test,  in  rotated  order.  In  subsequent 
years  the  children  were  given  a  Merrill-Palmer  test  a  few  weeks  after 
entrance  to  preschool  and  a  Binet  test  within  one  week  of  the  Merrill- 
Palmer,  in  rotated  order.  This  procedure  resulted  in  a  group  of  111 
children  who  had  their  first  Merrill-Palmer  test  within  0  to  3  months 
after  entrance  to  preschool  (on  the  average  34.7  calendar  days,  the 
mean  attendance  being  21.3  days)  and  another  group  of  64  children 
who  had  their  first  Merrill-Palmer  test  after  they  had  been  in  pre- 
school 6  to  11  months.  An  additional  group  of  11  children  had  at- 
tended 16  or  more  months  prior  to  their  first  Merrill-Palmer  test 
(Table  24  and  Figure  8). 

If  preschool  attendance  increases  intelligence  as  measured  by  the 
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Figure  8.  Relation  to  Amount   of  Preschool  .Attendance   Prior  to  First  Test 
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Merrill-Palmer  scale,  it  is  reasonable  to  expect  scores  made  by  the 
children  having  the  greater  amount  of  attendance  prior  to  their  test 
to  be  higher,  providing  no  selective  factors  are  operating.  Since  the 
basis  of  selection  was  the  year  the  child  was  enrolled  and  the  number 
of  cases  was  fairly  large,  the  groups  should  be  expected  to  be  approxi- 
mately equal  at  the  beginning  of  their  preschool  career.  Hence  differ- 
ences, if  found,  may  be  considered  related  to  the  differences  in  pre- 
school experience. 

Sigma  Scores 

From  Table  24  and  Figure  8  it  will  be  seen  that  the  mean  sigma 
score  of  the  64  children  who  received  their  first  test  when  they  had 
been  in  preschool  6  to  11  months  was  higher  than  the  mean  sigma  score 
of  the  111  children  who  were  tested  shortly  after  entrance  to  preschool. 
The  means  were  respectively  .88  and  .73.  The  difference  of  .15  sigma 
score  yielded  a  ratio  of  1.31,  with  90  chances  in  100  of  a  true  superi- 
ority of  the  longer  attendance  group. 

The  eleven  children  who  had  attended  sixteen  months  or  more  be- 
fore their  first  Merrill-Palmer  test  received  a  mean  sigma  score  .09 
higher  than  the  new  entrants  and  .06  lower  than  the  group  attending 
6  to   11   months. 

Intelligence  Quotients 

The  children  having  longer  periods  of  preschool  attendance  prior 
to  their  first  Merrill-Palmer  test  in  each  instance  showed  higher  mean 
intelligence  quotients  than  the  children  who  had  shorter  periods  of 
attendance  prior  to  their  first  test.  The  111  children  tested  near  the 
time  of  entrance  to  preschool  had  a  mean  IQ  of  114.8,  with  a  standard 
deviation  of  16.1.  The  sixty- four  children  first  tested  after  6  to  11 
months  of  preschool  had  a  mean  3.6  points  higher  than  this  group  and 
the  eleven  children  first  tested  after  sixteen  or  more  months'  attendance 
were  9.2  points  higher  in  IQ  than  the  new  entrants.  The  difference 
between  the  6  to  11  months  group  and  the  new  entrants  yielded  a 
ratio  of  1.52,  or  93  chances  in  100  of  a  true  superiority  of  the  longer 
attendance  group. 

The  Binet  intelUgence  quotients  were  not  superior  for  the  children 
who  had  been  in  attendance  6  to  11  months,  the  difference  between 
them  and  the  new  entrants  being  only  1.7  points.  This  at  first  seems 
somewhat  surprising  in  view  of  the  fact  that  increases  in  Binet  IQ 
have  been  found  associated  with  preschool  attendance.    That  the  6  to 
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11  months  attendance  group  did  not  deviate  from  this  rule,  however, 
is  shown  by  their  Binet  IQ  at  entrance  to  preschool.  In  the  6  to  11 
months  of  attendance  they  had  gained  6.3  IQ  points.  This  gain 
yielded  a  ratio  of  1.91,  or  97  chances  in  100  of  a  true  gain  in  Binet 
IQ  during  the  6  to  11  months  of  preschool  attendance.  The  children 
who  had  attended  sixteen  or  more  months  had  gained  11.0  points  in 
Binet  IQ. 

It  will  be  seen  that  at  entrance  to  preschool  the  different  attendance 
groups  were  not  equal  in  Binet  IQ,  the  longer  attendance  groups  be- 
ing somewhat  inferior  on  initial  status.  The  6  to  11  months  group  was 
4.6  points  inferior  to  the  new  entrants  on  initial  status.  This  differ- 
ence yielded  a  ratio  of  1.76,  or  96  chances  in  100  of  a  true  inferiority 
on  initial  status  of  the  longer  attendance  group.  This  raises  the  ques- 
tion as  to  whether  the  same  relative  positions  would  have  been  found 
on  Merrill-Palmer  tests  if  the  longer  attendance  group  had  received 
this  test  at  entrance.  There  is  no  accurate  way  of  knowing  whether 
the  longer  attendance  group  was  equal  to  the  shorter  attendance  group 
at  preschool  entrance,  slightly  inferior  to  them  or  slightly  superior 
to  them  in  Merrill-Palmer  scores. 

The  relationship  between  Merrill-Palmer  IQ  and  Binet  IQ  for 
ninety-three  children  all  of  whom  were  new  to  preschool  and  tested  0 
to  3  months  after  entrance  was  .46  ±  .06.  This  relationship  is  not 
high  as  between  two  simultaneous  (interval  one  weelc)  measures  of 
intelligence.  The  relationship  is  still  lower  when  the  children  have 
been  in  attendance  at  preschool  six  or  more  months.  The  correlation 
for  seventy-two  such  children  having  their  first  Merrill-Palmer  test 
at  this  time  and  a  simultaneous  retest  on  the  Binet  was  .39  ±  .07.  The 
correlation  between  first  Merrill-Palmer  IQ  at  this  time  and  Binet  IQ 
at  the  time  of  entrance  to  preschool  (six  or  more  months  earlier)  was 
.38  ±  .07.  The  correlation  between  Merrill-Palmer  IQ  at  entrance  to 
preschool  and  Binet  IQ  after  six  months  of  preschool  was  still  lower, 
being  .24  ±  .10  for  forty-five  children.  It  appears  that  the  effect  of 
preschool  attendance  on  both  Merrill-Palmer  and  Binet  abilities  is 
reflected  in  the  lowered  relationship  between  the  two  tests. 

Merrill-Palmer    IQ    at    0    to    3    months 

with   simultaneous  Binet   IQ 
Merrill-Palmer    IQ    at    6    or    more   months 

with   simultaneous   Binet   IQ 
Merrill-Palmer    IQ    at    6    or    more    months 

with  Binet  IQ  at  0  to  3  months 
Merrill-Palmer    IQ    at    0    to    3    months 

with   Binet   IQ   at   6   or   more   months 


ildren 

Correlation 

93 

.46  ±   .05 

72 

.39  ±   .07 

72 

.38  ±   .07 

45 

.24  ±   .10 
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The  relationship  may  be  expressed  diagrammatically  as  follows: 


mfeP^w-L-  pf=ii.me.i». 


mfcP.t»,\\.L  -  PciLTnetK 


GnTP<Pince.     to 

PP.tSC.HOOl. 


BintT 


•SIX      oPv  moRfc  monTH^ 
OFTCK    €.nTP.ftnce.    to 

PRfeSOHOOl. 


Percentiles 

There  was  an  increase  in  mean  percentile  rank  with  increasing 
length  of  preschool  attendance  prior  to  the  first  test.  The  means  were 
respectively  76.0,  80.5,  and  85.2.  The  difference  between  the  new 
entrants  and  the  6  to  11  months  attendance  group  was  4.5  percentile 
ranks,  which  yielded  a  ratio  of  1.31,  or  90  chances  in  100  of  a  true 
superiority  for  the  longer  attendance  group.  The  difference  between 
the  6  to  11  months  attendance  group  and  the  sixteen  or  more  months 
attendance  group  was  4.7  percentile  ranks,  making  a  total  superiority 
of  9.2  percentile  ranks  of  the  longest  attendance  group  over  the  short- 
est attendance  group. 

Age  Differences 

In  , Table  25  the  attendance  groups  are  divided  according  to  age. 
The  age  groups  varied  considerably  in  ability  at  the  time  of  entrance 
to  preschool  but  the  different  methods  of  scoring  are  not  in  agreement 
as  to  which  age  groups  were  the  superior  ones.  From  the  mean  sigma 
scores  it  appears  that  the  two-  and  four-year  age  groups  were  superior 
to  the  three-  and  five-year  groups,  while  from  the  intelligence  quotients 
and  percentile  ranks  it  appears  that  the  four-  and  five-year-olds  were 
superior  to  the  two-  and  three-year-olds. 

In  comparing  children  of  the  same  ages  who  had  their  first  tests 
after  different  amounts  of  preschool  attendance,  the  three-year-old 
children  who  were  tested  after  six  or  more  months  of  preschool  atten- 
dance are  found  to  be  higher  by  each  method  of  scoring  tlian  other 
three-year-old  children  who  were  tested  on  entrance  to  preschool.  The 
five-year-old  children  show  a  slight  tendency  in  the  same  direction  of 
difference,  while  the  reverse  tendency  is  true  of  the  four-year-old  groups. 

There  appears  to  be  no  clear  contribution  to  the  problem  from  the 
analysis  by  age  groups. 
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Table   25 
Relation   to   Amount    of   Preschool    Attendance    Prior   to   First   Test: 

Age  Differences 


Age, 
Months 


Chil- 
dren 


Mean 

Days 

Prior 

Attend 

ance 


Mean 

Chrono 

logical 

Age 


Sigma  Score 


Mean 


Stand- 
ard De- 
viation 


Intelhgence 
Quotient 


Mean 


Stand- 
ard De- 
viation 


Percentile 
Rank 


Mean 


Stand- 
ard De- 
viation 


0   to   3   Months   Prior   Attendance 


18 

to 

29 

30 

to 

41 

42 

to 

53 

54 

to 

65 

29 
39 
2,2 
11 


22.2 
19.7 
22.2 
22.4 


26.4 
35.0 
47.9 
56.7 


.91 

.49 
.92 

.55 


.89 
.83 
.50 

.45 


110.6  10.8 

109.1  15.7 

123.1  15.3 

122.5  14.9 


74.6 
67.3 
86.1 
80.5 


24.3 
26.2 
14.3 
18.1 


6   or  More  Months  Prior  Attendance 


30 

to 

41 

35 

114.6 

42 

to 

53 

29 

133.1 

54 

to 

65 

11 

194.2 

35.8 
46.9 
56.6 


.99 
.81 
.64 


.81 

.62 
.37 


116.8  13.6 
120.3  15.0 
124.3      13.1 


80.0 
82.4 
81.8 


20.8 
19.6 
18.2 


Sex  Differences 

Table  26  shows  that  the  mean  score  for  girls  was  higher,  although 
not  significantly  so,  than  for  boys,  both  in  entering  groups  and  in 
groups  who  had  attended  preschool  six  or  more  months.  The  sixty- 
one  girls  tested  at  entrance  to  preschool  were  superior  to  the  fifty  boys 
in  the  following  amounts:  .11  sigma  score,  4.6  points  in  IQ  and  4.8 
percentile  ranks.  These  differences  yielded  ratios  of  .76,  1.6,  and  1.1, 
or  77,  94,  and  86  chances  in  100  of  true  superiority  of  entering  girls 
over  entering  boys. 

The  twenty-eight  girls  tested  after  six  or  more  months  of  pre.school 
attendance  were  superior  to  the  forty-seven  boys  in  the  following 
amounts:   .21  sigma  score,  8.4  points  in  IQ  and  8.0  percentile  ranks. 


Table   26 

Relation   to   Amount   of   Preschool   Attendance   Prior   to   First   Test: 

Sex    Differences 


Sex 


Chil- 
dren 


Mean 
Days 
Prior 
Attend- 
ance 


Mean 

Chrono 

logical 

Age 


Si;2ma  Score 


Mean 


Stand- 
ard De- 
viation 


Intelligence 
Quotient 


Mean 


Stand- 
ard De- 
viation 


Percentile 
Rank 


Mean 


Stand- 
ard De- 
viation 


0  to  3  Months  Prior  Attendance 

Boys 

50 

21.4         37.2           .67         .70         112.3 

13.9 

73.3 

24.3 

Girls 

61 

21.3         39.8           .78        .81         116.9 

16.9 

78.1 

22.3 

Difference 

0.1     —  2.6     —  .11                  — -     4.6 

—  4.8 

Ratio 

.76                          1.6 

1.1 

6  or  More  Months  Prior  Attendance 

Boys 

47 

118.2         42.2           .79         .65         116.1 

13.3 

78.2 

20.4 

Girls 

28 

158.9         44.8         1.00        .76         124.5 

14.5 

86.2 

18.2 

Difference 

—  40.7     —  2.6    —  .21                 —     8.4 

—  8.0 

Ratio 

1.2                           2.5 

1.8 
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The  ratios  were  1.2,  2.5,  and  1.8,  or  88,  99.4,  and  96  chances  in  100 
of  true  superiority  of  the  girls. 

These  findings  suggest  that  girls  may  profit  more  than  boys  by 
preschool  attendance.  This  conclusion  should  be  considered  tentative 
until  similar  results  are  obtained  with  larger  groups.     . 

Relation  to  Number  of  Days  Preschool  Attendance 
Prior  to  First  Test 

The  children  were  also  divided  into  groups  according  to  the  actual 
number  of  days  they  had  attended  preschool  prior  to  their  first  Merrill- 
Palmer  test.  There  were  108  children  who  had  attended  less  than 
fifty  days,  22  who  had  attended  50  to  99  days,  43  who  had  attended 
100  to  149  days  and  13  who  had  attended  150  or  more  days  prior  to 
their  first  Merrill-Palmer  test  (Table  27). 

Sigma  Scores 

The  children  who  had  attended  preschool  100  days  or  more  prior 
to  their  first  Merrill-Palmer  test  made  slightly  higher  sigma  scores 
than  the  children  who  had  attended  less  than  50  days  at  the  time  of 
their  first  test.  The  difference  was  .15  and  the  ratio  of  the  difference 
to  the  standard  deviation  of  the  difference  was  1.15,  indicating  87 
chances  in  100  of  a  true  difference. 

While  the  differences  were  not  large  and  were  not  significant  there 
was  a  tendency  for  children  with  more  days  of  attendance  prior  to 
their  test  to  receive  higher  sigma  scores  than  the  children  who  had 
been  in  attendance  only  a  few  days. 

Intelligence  Quotients 

The  mean  Merrill-Palmer  IQ  of  the  108  children  who  had  attended 
preschool  less  than  50  days  at  the  time  of  their  first  test  was  114.6, 
while  the  mean  IQ  of  the  56  children  who  had  attended  100  days  or 
more  was  119.4,  or  4.8  points  higher.  This  difference  yielded  a  ratio 
of  1.88,  or  96  chances  in  100  of  a  true  difference. 

The  Binet  intelligence  quotients  indicate  that  the  group  which  at- 
tended the  greater  number  of  days  had  been  slightly  inferior  to  the 
shorter  attendance  group  at  the  time  they  entered  preschool.  That 
is,  before  either  group  had  attended  as  much  as  50  days,  the  group 
which  was  to  be  in  longer  attendance  at  the  time  of  the  Merrill-Palmer 
test  had  been  3.3  Binet  IQ  points  inferior.  This  difference  yielded  a 
ratio  of  1.19,  or  87  chances  in  100  of  a  true  inferiority.    Whether  these 
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children  were  slightly  inferior  also   in  Merrill-Palmer  ability  at  the 
time  of  entrance  to  preschool  is  not  known. 

Percentiles 

The  children  who  had  attended  100  days  or  more  at  the  time  of 
their  first  Merrill-Palmer  test  were  4.4  percentile  ranks  superior  to 
the  children  who  had  attended  less  than  50  days.  This  difference 
yielded  a  ratio  of  LI 7,  or  87  chances  in  100  of  a  true  superiority. 

Correlations 

There  was  very  little  correlation  between  scores  on  the  Merrill- 
Palmer  test  and  number  of  days  of  preschool  attendance  prior  to  the 
test,  except  that  the  intelligence  quotient  for  girls  showed  a  relation- 
ship of  .41  ±  .06.  The  corresponding  correlation  for  boys  was  .13  ±: 
.07.  The  other  two  methods  of  scoring  the  Merrill-Palmer  test  showed 
little  relationship  for  girls,  the  correlation  for  sigma  score  being; 
.10  ±  .07  and  for  percentile  rank  .18  ±  .07.    The  correlations  were: 

Boys  Girls 

(N  =  9S)  (N  =  89) 

Sigma   score                          .06  ±:  .07  '         .10  ±   .07 

Intelligence  quotient           .13  ±  .07  .41   ±   .06 

Percentile    rank                    .09  ±  .07  .18  ±  .07 

Summary 

Several  types  of  analyses  were  made  to  bring  out  the  effects,  if  any, 
of  preschool  attendance  upon  Merrill-Palmer  ability. 

1.  Changes  during  periods  of  preschool  attendance  compared  with 
changes  during  periods  of  nonattendance: 

a.  Si>inificant  gains  were  made  over  the  winter  months  when  the  children 
were  enrolled  in  preschool.  Over  the  summer  vacation  months,  the  changes 
were  not  significant.  In  sigma  score  there  was  a  tendency  to  loss  over  the  sum- 
mer; in  IQ  and  percentile  some  gains  were  made  over  the  summer.  In  IQ  the 
gain  over  the  winter  was  appro.ximately  twice  that  over  the  summer.  The  differ- 
ence in  gains  was  not  attributable  to  amount  of  previous  experience  with  the 
test,  initial  status,  age,  or  interval  between  tests. 

b.  The  gains  in  IQ  made  over  the  winter  months  were  inversely  proportional 
to  initial  IQ  level.  The  correlation  of  —  .4.3  ±  .07  contrasted  with  the  positive 
correlation  of  .40  ±  .10  on  retcsts  at  an  interval  of  only  one  week.  These  re- 
lationships indicate  that  the  causes  of  change  were  not  the  same  over  the  brief 
interval  and  the  longer  interval.  The  correlation  over  the  summer  months  was 
—  .38  ±  .08.  The  cause  of  change  on  immediate  rctest  appeared  to  be  practice 
effects  from  recent  experience  with  the  test  materials.  Over  the  longer  periods 
a  new  set  of  influences  cancelled  out  the  immi-diate  effects  of  practice  and  pro- 
duced a  reversal  of  changes. 

c.  Changes  in  sigma  score  o\'cr  winter  and  summer  periods  wore  inversely 
related  to  initial  sigma  score,  in  contrast  to  gains  similar  for  all  levels  on  rctests 
at  one  week. 

d.  The  changes  served  to  reduce  the  correlations  between  tests.  On  relest  at 
one  week  the  correlations  for  the  different  methods  of  scoring  (sigma  score,  IQ, 
and  percentile)   ranged  from  .89  to  .96,  at  six  months   (summer)    from  .59  to  .73, 
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and  at  six  months   (winter)    from   .48  to   .60.     The  consistency  over  six  months 
was  greater  in  IQ  than  in  sigma  score  or  percentile  rank. 

e.  The  hypothesis  that  best  fits  the  above  facts  is  that  a  certain  portion  of 
the  changes  over  the  winter  period  was  the  resultant  of  environmental  stimu- 
lation. Children  of  average  ability  found  more  stimulation  in  the  preschool  en- 
vironment than  in  their  summer  home  environments,  responding  by  greater 
gains.  Children  of  the  highest  levels  of  ability  did  not  find  the  preschool  en- 
vironment sufficiently  challenging  to  maintain  their  high  level,  although  they 
maintained  it  to  a  greater  degree  than  when  not  in  preschool. 

2.  Changes  according  to  number  of  days  of  attendance  between 
tests: 

a.  There  was  no  tendency  for  the  changes  during  the  winter  to  be  related  to 
the  number  of  days  of  preschool  attendance  between  tests.  The  correlations 
ranged  from  —  .02  to  —  .16.  A  positive  correlation  would  assume  that  the 
effects  of  preschool  attendance,  if  any,  work  with  the  same  rapidity  for  different 
children.     Such  was  not  the  case  in  this  group. 

b.  Changes  in  Binet  IQ  of  the  same  children  over  the  same  period  showed  a 
slight  positive  relationship  to  number  of  days  attendance,  the  correlation  being 
.25  ±  .08. 

3.  Length  of  daily  session: 

Children  attending  preschool  for  half-day  sessions  gained  more  in  Merrill- 
Palmer  IQ  than  children  attending  all-day  sessions.  The  reverse  was  true  for 
Binet  changes. 

4.  Interval  between  tests: 

a.  There  were  greater  gains  in  IQ  and  in  percentile  with  longer  intervals  be- 
tween tests.     No  consistent  trend  of  gain  in  sigma  score  was  revealed. 

b.  Correlations  between  tests  decreased  with  increasing  length  of  interval.  The 
correlations  at  one  week,  6  months,  12  months,  and  18  months  were  respectively: 
sigma  score  .92,  .54,  .50,  and  .47;  IQ  .90,  .63,  .52,  and  .50;  percentile  rank  .89, 
.55,  .26,  and  .49.  The  decrease  should  not  be  attributed  to  unreliability  of  the 
test  alone,  although  uneven  standardization  of  the  test  at  different  ages  may  have 
had  some  influence  on  the  correlations. 

5.  Attendance  prior  to  first  test: 

a.  Children  who  had  attended  preschool  six  or  more  months  prior  to  their 
first  Merrill-Palmer  test  made  higher  scores  than  children  new  to   preschool. 

b.  Girls  made  higher  scores  than  boys.  This  was  true  of  entering  groups  and 
of  groups  having  attended  preschool  six  or  more  months  prior  to  their  first  test. 

c.  The  relationship  between  Merrill-Palmer  IQ  and  Binet  IQ  for  children  new 
to  preschool  was  low  (.46  ±  .06)  as  between  two  tests  of  intelligence.  The  re- 
lationship appeared  to  be  lowered  by  preschool  attendance,  the  correlation  after 
six  or  more  months  of  preschool  being  .39  ±  .07.  The  correlation  between  Mer- 
rill-Palmer IQ  at  this  time  (first  test)  and  Binet  IQ  at  entrance  to  preschool 
was  .38  ±  .07,  and  between  Merrill-Palmer  IQ  at  entrance  to  preschool  and 
Binet  IQ  after  six  or  more  months  was  .24  ±  .10.  It  thus  appears  that  the 
effect  of  preschool  attendance  on  both  Merrill-Palmer  and  Binet  abilities  is  re- 
flected in  the  lowered  relationships  between  the  two  tests. 

6.  Days  attendance  prior  to  first  test: 

a.  There  was  a  tendency  for  higher  scores  to  be  made  by  children  who  had 
attended  more  than  100  days  prior  to  their  first  test  than  for  children  who  had 
attended  less  than  50  days. 

b.  For  boys  there  was  no  relationship  between  number  of  days  attendance 
and  scores  on  the  test,  the  correlations  being  .06,  .13,  and  .09.  For  girls  there 
was  no  relationship  when  the  scores  used  were  sigma  score  and  percentile,  the 
correlations  being  .10  and  .18,  but  a  correlation  of  .41  ±  .06  was  obtained  for 
IQ,  indicating  higher  IQ's  for  girls  who  had  been  in  attendance  more  days  prior 
to  their  first  test. 
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CONCLUSIONS 

From  these  various  analyses  a  sufficient  number  of  positive  and 
significant  differences  was  obtained  to  justify  the  conclusion  that  pre- 
school attendance  materially  affected  ability  on  the  Merrill-Palmer 
test. 

In  general  the  IQ  reflected  these  changes  more  clearly  than  sigma 
scores  or  percentiles. 

The  changes  in  Merrill-Palmer  ability  were  less  clean-cut  than  in 
Binet  ability. 
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SOCIO-ECONOMIC  STATUS 

Occupation  of  Father 

Relation  of  Scores  on  First  Tests  to  Occupation  of  Father 

Children  enrolled  in  the  preschool  laboratories  are  drawn  preponder- 
antly from  the  professional  classes.  Approximately  two-thirds  of  the 
fathers  are  so  classified  (5),  while  the  other  one-third  are  distributed 
in  Classes  II,  III,  and  IV,  according  to  the  Goodenough  (8)  scheme 
of  classification.     The  categories  listed  by  Goodenough  are: 

Class      I — Professional 

Class  II — Seraiprofessional  and  managerial 

Class  III — Clerical,  skilled  trades,  and  retail  business 

Class  IV — Semiskilled   occupations,  minor   clerical  positions, 

minor  business,  and  farmers 

Class  V— Slightly  skilled  trades 

Class  VI — Day  laborers 

While  the  children  enrolled  in  the  preschools  probably  do  not  repre- 
sent a  random  representative  sample  of  preschool-age  children  whose 
fathers  are  classified  in  these  occupations,  it  is  nevertheless  interesting 
to  see  what  differences,  if  any,  there  are  between  children  from  differ- 
ent occupational  classes  when  they  enter  preschool  and  also  to  see 
whether  the  differences,  if  found,  persist  after  the  children  have  had 
the  benefits  of  preschool  education  in  the  laboratories.  The  preschools 
are  open  to  children  from  all  occupational  levels,  no  attempt  being 
made  to  govern  admission  on  the  basis  of  occupation. 

On  entrance  to  preschool,  children  from  the  professional  classes  have 
been  found  to  have  a  significantly  higher  Binet  IQ  than  children  from 
Classes  II  to  IV.  The  following  figures  are  taken  from  Coffey  and 
Wellman  (5): 


Chil- 

Mean 

Median 

Standard 

dren 

IQ 

IQ 

Deviation 

Class   I 

278 

119.4 

118.4 

16.6 

Classes    II    to    IV 

139 

112.0 

111.7 

14.9 

Difference 

7.4 

6.7 

Ratio   of   difference   to   probable 

error   of   difference 

6.8S 

4.96 

However,  the  changes  in  Binet  IQ  from  fall  to  spring  during  the 
first  year  of  preschool  were  very  similar,  the  mean  gain  for  Class 
I  children  being  7.1  points,  with  a  standard  deviation  of  n.6,  and  for 
children  in  Classes  II  to  IV  6.1  points,  with  a  standard  deviation  of 
11.3.  The  ratio  of  the  difference  in  gains  (1.0  point)  to  the  probable 
error  of  the  difference  was  1.25.  Gains  for  each  of  the  four  classes 
were  from  5  to  7  points. 
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Neither  Class  I  nor  Classes  II  to  IV  gained  over  the  summer  months, 
the  change  for  Class  I  being  — 0.62  point  and  for  Classes  II  to  IV 
0.30  point. 

Table  28  compares  the  scores  on  the  first  Merrill-Palmer  test  ac- 
cording to  occupational  status.  The  second  section  of  the  table,  which 
presents  separately  the  results  for  new  entrants  to  preschool,  can  be 
compared  directly  with  the  data  just  quoted  on  Binet  results.  The 
third  section  of  the  table  presents  results  for  children  who  had  their 
first  test  after  they  had  attended  preschool  at  least  six  months.  This 
group,  in  comparison  with  the  new  entrants,  was  intended  to  give  an 
indication  of  how  the  preschools  have  affected  children  coming  from 
different  occupational  classifications. 

Sigma  Scores. — There  was  no  difference  in  sigma  score  mean  between 
the  two  occupational  groupings.  The  fifty-two  preschool  children  whose 
fathers  were  in  occupations  II  to  IV  made  the  same  mean  sigma  score 
on  their  first  test  as  that  made  by  the  156  children  whose  fathers  were 
in  the  professions. 

New  entrants  from  Classes  II  to  IV  were  slightly  superior  in  mean 
sigma  score  to  new  entrants  from  Class  I.  The  difference  was  — .20 
and  the  ratio  1.3  or  90  chances  in  100  of  a  true  inferiority  of  children 
from  the  professional  classes.  Children  from  the  professional  classes 
who  had  attended  preschool  for  several  months  prior  to  their  test  were 
superior  to  children  from  the  lower  classes,  however.  The  difference 
was  .23  sigma  score  and  the  ratio  1.2  or  88  chances  in  100  of  a  true 
superiority.  The  interpretation  of  these  findings  in  terms  of  the  ef- 
fects of  preschool  attendance  is  not  clear,  since  the  status  on  entrance 
to  preschool  of  the  group  tested  after  several  months  of  attendance  is 
not  known.  If  the  status  of  this  group  at  entrance  is  assumed  as 
equal  to  the  other  new  entrants  (probably  a  questionable  assumption) 
then  it  would  appear  that  preschool  attendance  increased  the  ability 
of  children  from  the  professional  classes  (The  difference  between  new 
entrants  and  those  with  prior  attendance  is  .24,  the  ratio  2.0,  and 
chances  in  100  are  98.),  while  at  the  same  time  it  tended  to  decrease 
the  ability  of  children  from  the  lower  classes  (The  difference  between 
new  entrants  and  those  with  prior  attendance  is  — .19,  the  ratio  .9, 
and  chances  in  100  are  82.).  Probably  a  safer  conclusion  to  draw  is 
that  stable  results  on  the  Merrill-Palmer  test  in  relation  to  occupational 
level  should  not  be  expected  from  groups  with  such  small  numbers  of 
cases  as  are  represented  here,  particularly  in  the  lower  classes  when 
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subdivided  according  to  attendance.    Sampling  errors  may  overshadow 
other  factors. 

Intelligence  Quotients. — ^The  iifty-two  children  whose  fathers  were 
in  occupations  II  to  IV  had  a  mean  IQ  .9  of  a  point  higher  than  the 
156  children  whose  fathers  were  in  the  professions.  This  lack  of  differ- 
ence between  the  occupational  classes  is  interesting  in  comparison  with 
the  simultaneous  Binet  tests,  which  show  a  superiority  of  6.6  IQ 
points  for  the  professional  classes.  The  difference  in  Binet  IQ  for 
these  children  is  almost  identical  with  the  difference  for  the  larger 
groups  studied  by  Coffey  and  Wellman  (5),  indicating  that  the  rela- 
tively small  number  of  cases  in  the  lower  occupational  groups  does 
not  constitute  an  explanation  for  the  lack  of  difference  in  INIerrill- 
Palmer  IQ.  The  ratio  of  the  difference  in  Binet  IQ  to  the  standard 
deviation  of  the  difference  was  2.6,  or  99.5  chances  in  100  of  a  true 
superiority  in  Binet  IQ  of  the  children  from  the  professional  classes. 

New  entrants  to  preschool  from  the  professional  classes  were  4.2 
points  inferior  in  ]\Ierrill-Palmer  IQ  to  new  entrants  from  the  lower 
classes.  Children  from  the  professional  classes  who  had  attended  pre- 
school several  months  prior  to  their  first  test  were  2.0  points  superior 
to  children  from  the  lower  classes  with  similar  attendance,  however. 
The  explanation  for  these  conflicting  tendencies  appears  to  lie  in  the 
small  number  of  cases  compared  when  the  groups  are  subdivided  ac- 
cording to  amount  of  attendance. 

In  Binet  IQ  new  entrants  from  the  two  classes  were  equal,  the  dif- 
ference being  only  .1  point;  while  children  from  the  professional  clas- 
ses with  six  or  more  months  of  preschool  attendance  were  16.3  points 
superior  to  children  of  equal  attendance  from  classes  II  to  1\ .  It 
will  be  noted  that  these  new  entrants  from  the  lower  classes  represented 
a  superior  selection  in  Binet  ability,  since  they  were  10  points  higher 
in  IQ  than  the  larger  group  studied  by  Coffey  and  Wellman   (5). 

Children  from  the  professional  classes  who  had  attended  preschool 
six  or  more  months  were  6.3  Merrill-Palmer  IQ  points  superior  to  new 
entrants  to  preschool  from  the  professional  classes.  The  ratio  was  2.5, 
or  99.4  chances  in  100  of  a  true  superiority.  There  was  no  difference 
in  Classes  II  to  IV  between  new  entrants  and  children  who  had  had 
several  months  of  preschool  attendance.  In  Binet  IQ,  children  from 
the  professional  classes  who  had  prior  attendance  were  also  superior 
to  new  entrants  from  the  professional  classes.  The  difference  was  7.4 
points,  the  ratio  2.1,  and  the  chances  in  100  were  98.    However,  chil- 
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dren  from  classes  II  to  IV  with  six  or  more  months  of  attendance 
were  9.0  points  inferior  in  Binet  IQ  to  new  entrants  from  these  classes. 
The  ratio  was  2.5,  or  99.4  chances  in  100  of  a  true  inferiority.  These 
results  do  not  check  with  the  data  on  larger  numbers  of  cases  in  the 
Coffey  and  Wellman  (5)  study. 

In  view  of  the  conflicting  tendencies,  it  seems  unwise  to  draw  con- 
clusions on  the  small  number  of  cases  represented  when  the  groups 
are  subdivided  according  to  amount  of  attendance. 

Percentiles. — No  difference  between  the  occupational  groups  was 
revealed  by  percentile  ranks.  The  difference  in  the  means  was  1.5 
ranks  in  favor  of  the  lower  occupational  groups.  When  the  groups 
were  subdivided  according  to  amount  of  preschool  attendance  prior  to 
first  test,  the  same  reversal  of  tendencies  was  evident  as  for  sigma 
score  and  intelligence  quotient.  These  conflicting  tendencies  appear 
to  be  sampling  errors. 
Sex  Divergences  in  Scores  Related  to  Occupation  of  Father 

In  Binet  IQ  in  the  Coffey  and  W'ellman  (5)  study,  girls  were  higher 
than  boys,  although  the  difference  was  not  completely  significant. 
Girls  of  Class  I  occupation  were  4.3  points  higher  in  mean  Binet  IQ 
than  boys  of  Class  I.  The  ratio  of  the  difference  to  the  probable  error 
of  the  difference  was  3.9,  or  99.6  chances  in  100  of  a  true  difference. 
Girls  of  Classes  II  to  IV  also  had  a  mean  4.3  points  higher  than  the 
boys  of  these  classes.  The  ratio  was  2.9,  or  97.5  chances  in  100  of  a 
true  difference. 


Sex 

Children         Mean  Binet  IQ 
Class  I 

Standard  Deviation 

Girls 

193                        122.5 

15.4 

Boys 

219                         118.2 
Classes  11  to  IV 

17.3 

Girls 

92                        115.8 

15.0 

Boys 

88                        111.5 

14.9 

Boys  of  Class  I  were  significantly  higher  than  boys  of  the  lower 
classes,  the  difference  being  6.7  points  and  the  ratio  5.1  Girls  of 
Class  I  were  also  significantly  higher  than  girls  of  the  lower  classes, 
the  superiority  being  6.7  points,  and  the  ratio  5.2. 

Although  there  were  these  differences  between  the  sexes  in  mean 
IQ  when  the  children  entered  preschool,  the  gains  were  similar  for  the 
sexes.  The  girls  of  Class  I  gained  6.0  points  from  fall  to  spring,  the 
boys  of  this  class  6.2  points.  The  girls  of  Classes  II  to  IV  gained 
5.7  points  and  the  boys  of  these  classes  4.9  points. 

Neither   sex   changed   significantly  over   the   summer  when   not   in 
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preschool.  The  girls  of  Class  I  lost  L6  points,  the  boys  gained  0.1 
point.  The  girls  of  Classes  II  to  IV  lost  0.7  points  and  the  boys 
gained   1.4  points. 

Table  29  presents  the  scores  on  IMerrill-Palmer  first  tests  for  the 
two  sexes  divided  according  to  occupation  of  father. 

Sigma  Scores. — The  seventy-two  girls  whose  fathers  were  in  the 
professions  had  a  mean  sigma  score  .18  higher  than  the  eighty-four 
boys  whose  fathers  were  in  the  professions.  This  difference  yielded  a 
ratio  of  1.5,  or  93  chances  in  100  of  a  true  superiority  of  the  girls.  The 
twenty-seven  girls  whose  fathers  were  in  occupational  classes  II  to  IV, 
however,  were  .14  sigma  score  inferior  to  the  twenty- five  boys  from 
these  classes.  The  ratio  was  .70,  indicating  76  chances  in  100  of  a 
true  superiority  of  the  boys. 

The  girls  from  the  professional  classes  were  .16  sigma  score  superior 
to  the  girls  from  the  lower  occupational  groups.  The  boys  from  the 
professional  classes  were,  however,  .16  sigma  score  inferior  to  the  boys 
from  the  lower  occupational  groups.  Neither  difference  was  signifi- 
cant, the  ratio  in  each  case  being  1.0,  or  84  chances  in  100  of  a  true 
difference. 

Intelligence  Quotients. — The  girls  from  the  professional  classes  were 
5.7  points  superior  in  Merrill-Palmer  IQ  to  the  boys  from  the  pro- 
fessional classes.  This  difference  yielded  a  ratio  of  2.3,  or  98.9  chances 
in  100  of  a  true  superiority  of  the  girls.  Their  superiority  in  Binet  IQ 
was  4.6  points,  which  corresponded  very  closely  to  the  4.3  points  dif- 
ference for  larger  numbers  of  children  in  the  Coffey  and  Wellman  (5) 
study. 

Girls  from  occupational  classes  II  to  IV  were  slightly  inferior  to 
boys  from  occupational  classes  II  to  IV,  however,  in  both  Merrill- 
Palmer  and  Binet  IQ.  The  difference  was  only  1.0  point  in  Merrill- 
Palmer  IQ  and  can  be  considered  as  no  essential  difference.  The 
difference  in  Binet  IQ  was  2.5  points.  The  direction  of  difference  here 
does  not  correspond  to  the  direction  of  difference  for  the  larger  groups 
studied  by  Coffey  and  Wellman  (5).  It  seems  probable,  therefore, 
that  the  number  of  cases  is  too  small  in  these  occupations  to  make 
comparisons  between  the  sexes  reliable  and  representative. 

The  girls  from  the  professional  classes  were  slightly  superior  to  the 
girls  from  the  lower  classes  in  Merrill-Palmer  and  considerably  sujicri- 
or  in  Binet  IQ,  the  differences  being  2.7  and  10.5  IQ  points  respec- 
tively.    The  ratio  of  the  difference  was  .7  in  Merrill-Palmer  and  2.8 
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in  Binet  IQ.  The  latter  ratio  indicated  99.7  chances  in  100  of  a  true 
superiority  in  Binet  IQ  of  girls  in  the  professional  classes  over  girls 
in  the  lower  classes. 

The  boys  from  the  professional  classes  were,  however,  4.0  points 
inferior  in  Merrill-Palmer  IQ  to  the  boys  from  the  lower  classes.  This 
difference  yielded  a  ratio  of  1.2,  or  88  chances  in  100  of  a  true  inferi- 
ority. In  Binet  IQ,  the  boys  from  the  professional  classes  were  3.4 
points  superior  to  the  boys  from  the  lower  classes.  The  ratio  was  1.0, 
or  84  chances  in  100  of  a  true  superiority. 

Percentiles. — The  girls  from  the  professional  classes  were  5.8  per- 
centile ranks  superior  to  the  boys  from  the  professional  classes.  The 
ratio  was  1.6,  indicating  94  chances  in  100  of  a  true  superiority.  The 
girls  from  the  lower  occupational  classes  were  1.5  percentile  ranks 
inferior  to  the  boys  from  the  lower  occupational  classes.  This  differ- 
ence may  be  considered  insignificant. 

The  girls  from  the  professional  classes  were  2.5  percentile  ranks 
superior  to  the  girls  from  the  lower  classes.  The  ratio  was  .6,  or  73 
chances  in  100  of  a  true  superiority. 

The  boys  from  the  professional  classes  were  4.8  percentile  ranks 
inferior  to  the  boys  from  the  lower  classes.  The  ratio  was  1.0  or  84 
chances  in  100  of  a  true  inferiority. 

Education  of  Father 

Relation  of  Scores  on  First  Tests  to  Education  of  Father 

Table  30  presents  scores  on  first  tests  when  the  children  were  classi- 
fied according  to  the  number  of  years  of  formal  schooling  of  the  father. 
Tables  31  and  32  present  similar  material  according  to  schooling  of 
the  mother  and  according  to  midparent  education,  the  latter  being  the 
average  of  father's  and  mother's  education  for  each  child.  The  classi- 
fication 8  to  15  years  represent  grammar  school  education  only  through 
graduation  from  high  school  and  three  years  of  college.  The  classifica- 
tion 16  to  20  years  represents  graduation  from  college  and  further  time 
spent  in  higher  education. 

In  the  study  by  Coffey  and  Wellman  (5)  on  the  Binet  test  it  was 
possible  to  subdivide  the  first  classification  into  8  to  11  years  and  12 
to  15  years.  The  upper  limit  of  education  in  the  first  group  thus 
represented  high  school  education  with  failure  to  complete  the  high 
school  course.    On  the  Binet  test  children  whose  fathers  had  had  more 
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years  of  schooling  had  higher  intelhgence  quotients.     The  mean  IQ's 
were  as  follows: 


Father's 

Standard 

Education,  Years 

Children 

Mean  IQ 

Deviation 

8  to  11 

16 

106.4 

12.5 

12  to  IS 

114 

116.9 

15.0 

16  to  20 

347 

119.6 

16.9 

The  difference  between  the  first  two  classifications  (8  to  11  years  and 
12  to  15  years)  was  statistically  significant,  the  difference  being  10.5 
points  in  favor  of  the  group  whose  fathers  were  better  educated,  and 
the  ratio  of  the  difference  to  the  probable  error  of  the  difference  being 
4.6.  The  children  whose  fathers  had  16  to  20  years  of  education  were 
2.7  points  in  IQ  superior  to  the  children  whose  fathers  had  12  to  15 
years  of  education,  but  the  difference  was  not  statistically  significant. 

Sigma  Scores. — The  children  whose  fathers  had  16  to  20  years  of 
schooling  were  only  .12  sigma  score  on  Merrill-Palmer  superior  to  the 
children  whose  fathers  had  less  formal  schooling.  New  entrants  to 
preschool  whose  fathers  had  the  greater  amount  of  schooling  made 
sigma  scores  .20  superior  to  children  whose  fathers  were  less  educated. 
The  superiority  was  also  evident  after  six  or  more  months  of  pre- 
school attendance.  None  of  the  differences  were  completely  significant, 
however,  the  ratios  being  .80,  1.00,  and  .73  respectively,  with  79,  84, 
and  76  chances  in  100  of  true  superiority  of  the  children  whose  fa- 
thers were  better  educated. 

Expressed  in  correlations  (Table  33)  no  relationship  was  found  be- 
tween sigma  score  and  father's  education  either  for  boys  or  girls,  for 
new  entrants,  or  for  children  with  prior  attendance.  The  correlations 
ranged  from  .04  ±  .10  to  .17  ±  .09. 

It  should  be  kept  in  mind  that  most  of  the  fathers  even  in  the  lower 
group  represented  a  somewhat  superior  selection  educationally  since 
all  but  six  of  the  forty  had  graduated  from  high  school. 

Intelligence  Quotients. — There  was  no  difference  in  Merrill-Palmer 
IQ  between  the  children  whose  fathers  were  better  educated  and  the 
children  whose  fathers  had  less  education.  The  differences  were  .9, 
.7,  and  2.4  points  respectively  and  the  ratios  .28,  .15,  and  .53.  The 
correlations  (Table  53)  ranged  from  —.11  ±  .09  to  .14  ±  .09.  In 
Binet  IQ  both  groups  were  superior  to  the  larger  groups  studied  by 
Coffey  and  Wellman  (5)  but  the  children  whose  fathers  were  better 
educated  were  5.7  points  higher  than  the  children  whose  fathers  were 
less  well  educated.  The  ratio  was  1.9,  indicating  97  chances  in  100  of 
a  true  superiority  in  Binet  IQ  of  children  whose  fathers  were  better 
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Table   33 
Correlations  Between   Children's   Scores  and   Education  of   Parents 


Education 


Chil- 
dren 


Sigma  Score 


Intelligence 
Quotient 


Percentile 
Rank 


Binet 


Chil- 
dren 


Intelligence 
Quotient 


Scores  at   0  to   3   Months  of   Preschool  Attendance 


Girls  and  Boys 


Father 

Mother 

Midparent 


102        .04  ±  .10       —.04  ±  .10  .06  ±  .07        85  .07  ±  .08 

102        .12  ±  .07  .03  ±  .07  .08  ±  .07        85  .14  ±  .08 

101        .10  ±  .07        —.02  ±  .07  .06  ±  .07        84  .10  ±  .08 


Girls 


Father 

Mother 

Midparent 


56  .07  ±:  .09  .04  ±  .10  .06  ±  .09        45  .16  ±  .10 

57  .06  ±:  .09  .08  ±  .09        — .02  ±  .10        46  .07  ±  .09 
56        .10  ±  .09            .06  ±  .09        —.02  ±  .10        45             .18  ±  .10 


Boys 


Father 

Mother 

Midparent 


46        .11  ±  .09        —.11  ±.09  .07  ±  .09        40        — .03  ±  .11 

45        .14  ±;  .10       — .01  ±  .11  .21  ±  .10        39  .21  ±  .10 

45        .14  It  .10       —  .09  di  .09  .12  ±  .10        39  .05  it  .11 


Scores  After  6  or  More  Months  of  Preschool  Attendance 


Girls  and  Boys 


Father 

Mother 

Midparent 


74        .10  ±  .08  .05  ±  .08  .12  — .08        73  .18  ±  .08 

73        .20  ±.08  .08  ±  .08  .20— .08        72  .30  ±  .07 

73        .14  ±  .08  .05  ±  .08  .16  ±  .08        72  .27  ±  .07 


Girls 


Father 

Mother 

Midparent 


26 

25 
25 


.07 
.28 
.12 


.12 
.14 
.15 


.02 
.21 
.05 


.12 
.14 
.15 


.21 

.44 
.28 


.12 
.13 
.14 


26 

25 
25 


.27 
.42 
.35 


.14 
.13 
.13 


Boys 


Father 

Mother 

Midparent 


48 
48 
48 


.17 
.20 
.25 


.09 
.09 
.09 


.14  ±  .09 
.09  ±  .09 
.16  ±  .09 


.13 
.11 
.01 


.09 
.09 
.09 


47 
47 
47 


.20 
.28 
.26 


.09 
.09 
.09 


educated.  New  entrants  from  the  lesser  educated  groups  were  excep- 
tionally high  when  compared  with  the  same  levels  in  the  Coffey  and 
Wellman  (5)  group.  Correlations  between  education  of  fathers  and 
Binet  IQ's  of  children  were  negligible,  ranging  from  — .03  to  .27  ±  .14. 
Percentiles. — Comparisons  on  percentile  ranks  indicated  a  trend  to- 
ward superiority  of  the  children  whose  fathers  were  better  educated. 
The  children  whose  fathers  had  16  to  20  years  of  education  were  5.2 
percentile  ranks  superior  to  the  children  whose  fathers  had  8  to  15 
years  of  schooling.  The  ratio  was  1.2  or  88  chances  in  100  of  a  true 
superiority.  New  entrants  to  preschool  with  better  educated  fathers 
tended  to  be  superior  to  new  entrants  with  fathers  of  less  schooling, 
the  difference  being  5.6  percentile  ranks,  the  ratio  .89,  and  the  chances 
of  true  superiority  81  in  100.  The  trend  toward  superiority  of  the 
better  educated  persisted  after  preschool  attendance,  the  difference  be- 
ing 7.0  percentile  ranks,  the  ratio  1.04,  and  the  chances  85  in  100  of  a 
true  superiority.    Correlations  ranged  from  .06  to  .21  ±  .12. 
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Education   of   Mother 

Relation  of  Scores  on  First  Tests  to  Education  of  Mother 

In  Binet  IQ,  as  reported  by  Coffey  and  Wellman  (5)   the  children 

whose  mothers  had  12  to  IS  years  of  education  were  significantly  higher 

than  those  whose  mothers  had  had  only  8  to   11  years  of  schooling. 

The  difference  was  14.8  points  and  the  ratio  of  the  difference  to  the 

probable  error  of  the  difference  was  5.5.    The  children  whose  mothers 

had  had  16  to  20  years  of  schooling  were  not  significantly  higher  than 

those  whose  mothers  had  12  to  15  years  of  education. 

Mother's  Standard 

Education,  Years  Mean  IQ  Children  Deviation 
8  to  11                  10               103.0  12.1 

12  to  15  214  117.8  16.8 

16  to  20  253  119.7  16.3 

The  gains  made  in  Binet  IQ  from  fall  to  spring  in  the  Coffey  and 
Wellman  (5)  study  were  similar  for  the  three  educational  groups, 
however,  there  being  no  significant  difference.  The  gains  were,  re- 
spectively, 5.4,  7.1,  and  5.9  points  in  IQ. 

Table  31  presents  the  scores  on  Merrill-Palmer  tests  in  relation  to 
number  of  years  of  mother's  education. 

Sigma  Scores.  There  was  no  difference  in  sigma  scores  between 
children  whose  mothers  had  more  education  and  children  whose  moth- 
ers had  less  education.  The  means  were  identical.  For  new  entrants 
the  difference  was  .06  and  for  children  with  prior  preschool  attendance 
.09.  The  latter  yielded  a  ratio  of  .56  or  only  71  chances  in  100  of  a 
true  difference.  Correlations  (Table  33)  showed  no  relationship,  rang- 
ing from  .06  to  .28  ±  .14. 

Intelligence  Quotients. — No  difference  in  intelligence  quotient  was 
found  between  the  groups  classified  according  to  education  of  mother. 
The  differences  were  respectively  — 1.2,  — 0.1,  and  0.5  points.  Correla- 
tions ranged  from  — .01  to  .21  ±  .14.  In  Binet  IQ  the  children  were 
higher  than  comparable  groups  in  the  Coffey  and  Wellman  (5)  study. 
The  children  whose  mothers  were  better  educated  showed  some  supe- 
riority over  those  whose  mothers  were  less  educated,  but  the  difference 
was  not  statistically  significant.  The  superiority  was  3.7  points,  the 
ratio  1.3,  and  the  chances  in  100  of  a  true  superiority  were  90.  Correla- 
tions between  mother's  education  and  Binet  IQ  ranged  from  .07  to 
.42  ±  .13. 

Percentile  Ranks. — There  was  no  tendency  towards  higher  percentile 
ranks  earned  by  children  who.sc  inolhers  were  better  educated.     The 
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mean  differences  were  0.3,  0.9,  and  1.3.  Correlations  ranged  from  — .02 
to  .44  ±  .13. 

MiDPARENT   Education 

Relation  of  Scores  on  First  Tests  to  Midparent  Education 

There  was  in  some  cases  considerable  difference  between  the  educa- 
tion of  father  and  mother.  The  child's  score  was  therefore  related  to 
the  average  of  father's  and  mother's  education,  termed  midparent  edu- 
cation. When  this  was  done  in  the  Coffey  and  Wellman  (5)  study, 
the  Binet  IQ's  were  significantly  different  for  the  three  classifications. 
Midparent  education  revealed  differences  between  the  two  higher 
educational  classifications  that  were  not  shown  when  each  parent  was 
considered  separately.     The  following  differences  were  found: 

Midparent  Standard 

Education,  Years  Children  Mean  IQ  Deviation 

8  to   11  20  105.4               13.0 

12  to  15  181  115.8               15.3 

16  to  20  263  121.2               16.6 

The  children  whose  midparent  education  was  12  to  15  years  had  IQ's 
10.4  points  higher  than  those  whose  midparent  education  was  only 
8  to  11  years.  The  ratio  of  the  difference  to  the  probable  error  of  the 
difference  was  5.2.  Children  whose  midparent  education  was  16  to 
20  years  were  significantly  higher  than  those  whose  midparent  educa- 
tion was  12  to  15  years.  The  difference  was  5.4  points  and  the  differ- 
ence divided  by  the  probable  error  of  the  difference  was  4.9.  The 
children  whose  midparent  education  was  16  to  20  years  entered  pre- 
school with  a  Binet  IQ  15.8  points  higher  than  those  whose  midparent 
education  was  only  8  to  11  years. 

Although  there  were  distinct  differences  in  the  mean  Binet  IQ  with 
different  levels  of  midparent  education,  the  changes  in  IQ  in  the  Coffey 
and  Wellman  (5)  study  were  not  significantly  different  for  the  three 
classifications.  During  a  preschool  year  (from  fall  to  spring)  the 
changes  were  respectively  6.9,  6.8,  and  5.8  points  gain. 

Table  32  presents  the  Merrill-Palmer  scores  in  relation  to  midparent 
education. 

Sigma  Scores. — There  was  little  difference  in  the  mean  sigma  scores 
earned  by  the  children  with  higher  midparent  education  and  the  chil- 
dren with  lower  midparent  education.  The  differences  were  .09,  .13, 
and  .18  and  the  ratios  were  .75,  .81,  and  .95.  Correlations  (Table  33) 
between  midparent  education  and  child's  sigma  score  ranged  from 
.10  ±  .07  to  .25  ±  .09. 

Intelligence  Quotients.    There  was  no  difference  in  intelligence  quo- 
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tients  for  the  group  as  a  whole  or  for  the  new  entrants.  Children  who 
had  had  six  or  more  months  of  preschool  attendance  and  whose  mid- 
parent  education  was  16  to  20  years  showed  a  4.3  point  superiority 
over  other  children  of  similar  preschool  attendance  whose  midparent 
education  was  8  to  IS  years.  The  ratio  was  1.06  and  the  chances  85 
in  100  of  a  true  superiority.  This  would  seem  to  suggest  the  hypothesis 
that  the  combination  of  preschool  attendance  and  high  midparent  educa- 
tion may  be  an  effective  one  in  lifting  the  Merrill-Palmer  IQ  level  of  the 
children.  The  number  of  cases  in  the  subdivided  groups  is  small, 
however,  and  the  suggestion  should  be  considered  as  tentative.  Corre- 
lations (Table  33)  between  midparent  education  and  child's  IQ  ranged 
from  —.09  to  .16. 

In  Binet  IQ  children  with  higher  midparent  education  were  7.1 
points  superior  to  children  with  lower  midparent  education.  The  ratio 
was  2.5  or  99.4  chances  in  100  of  a  true  superiority.  Both  groups  were 
high  in  comparison  with  the  larger  group  in  the  Coffey  and  Wellman 
(5)  study.  The  difference  between  new  entrants  was  3.2  points  and 
between  children  with  prior  attendance  11.7  points.  New  entrants 
with  lower  midparent  education  were  unusually  high  in  comparison 
with  the  Coffey  and  Wellman  group.  Correlations  between  midparent 
education  and  child's  Binet  IQ  ranged  from  .05  to  .35  ±  .13.  They 
indicate  that  while  for  large  groups  differences  in  means  may  be  found, 
individual  variations  are  so  great  that  correlations  are  negligible. 

Percentiles. — Children  whose  midparent  education  was  16  to  20 
years  were  4.2  percentile  ranks  superior  to  children  whose  midparent 
education  was  8  to  15  years.  The  ratio  was  1.15,  or  87  chances  in 
100  of  a  true  superiority.  New  entrants  with  the  greater  amount  of 
midparent  education  were  3.7  percentile  ranks  superior  to  new  entrants 
with  the  lesser  amount  of  midparent  education.  The  ratio  was  .72, 
or  76  chances  in  100  of  a  true  superiority.  Children  with  six  or  more 
months  of  preschool  attendance  prior  to  their  first  test  whose  mid- 
parent  education  was  16  to  20  years  were  7.1  percentile  ranks  superior 
to  other  children  with  equal  prior  preschool  attendance  whose  mid- 
parent  education  was  8  to  15  years.  The  ratio  was  1.27,  or  89  chances 
in  100  of  a  true  superiority.  Correlations  ranged  from  — .02  to  .28  ± 
.14. 

Summary 

Occupation  oj  Father 

Fathers  of  children  attending  the  preschool  laboratories  are  pre- 
ponderantly in  the  professional  classes.  However,  about  one-fourth  of 
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the  children  examined  on  the  Merrill-Palmer  test  had  fathers  in 
Classes  II  to  IV  according  to  the  Goodenough  scheme  of  classification. 
Comparison  of  the  scores  made  on  their  first  Merrill-Palmer  test  did 
not  reveal  differences  between  the  children  whose  fathers  were  in  Class 
I  and  the  children  whose  fathers  were  in  Classes  II  to  IV. 

This  lack  of  difference  between  the  occupational  classes  is  particu- 
larly interesting  in  view  of  the  fact  that  simultaneous  (interval  one 
week)  Binet  tests  on  the  same  children  revealed  a  superiority  of  6.6 
points  in  IQ  in  favor  of  the  professional  classes.  The  ratio  on  Binet 
IQ  was  2.6  or  99.5  chances  in  100  of  a  true  superiority.  Further,  the 
amount  of  superiority  in  Binet  IQ  for  this  group  corresponded  very 
closely  to  the  results  in  a  previous  study  for  a  considerably  larger 
number  of  preschool  children,  for  whom  the  difference  in  Binet  IQ  was 
6.7  points  and  was  statistically  significant. 

Education  of  Parents 

Children  were  classified  according  to  number  of  years  of  formal 
schooling  of  their  fathers  and  their  mothers  and  according  to  midparent 
education.  No  outstanding  differences  in  Merrill-Palmer  ability  were 
revealed  between  children  whose  parents  were  better  educated  and 
children  whose  parents  were  less  well  educated.  There  was  a  shght 
tendency  for  children  whose  parents  had  16  to  20  years  of  schooling 
to  score  higher  than  children  whose  parents  had  only  8  to  15  years  of 
schooling,  although  the  differences  were  not  significant. 

The  lack  of  differences  is  again  somewhat  in  contrast  with  Binet 
results  on  the  same  children.  While  the  differences  in  Binet  IQ  were 
not  entirely  significant,  they  more  nearly  approached  statistical  signifi- 
cance. The  superiority  of  the  children  of  better  educated  parents  (16 
to  20  years  of  formal  schooling)  over  children  of  less  educated  parents 
(8  to  15  years  of  schooling)  is  expressed  by  the  following  ratios: 
fathers  1.9,  mothers  1.3,  and  midparent  2.5.  The  chances  in  100  of 
true  differences  were  97,  90,  and  99.4  respectively.  In  the  larger  group 
previously  studied  by  Coffey  and  Wellman  (5)  significant  differences 
in  Binet  IQ  were  found  for  midparent  education  of  three  groupings: 
8  to  11  years,  12  to  15  years,  and  16  to  20  years. 

For  the  children  of  this  study  there  was  no  appreciable  correlation 
between  education  of  parents  and  scores,  either  for  boys  or  girls,  for 
new  entrants  to  preschool,  or  for  children  with  six  or  more  months  of 
prior  preschool  attendance.  The  correlations  ranged  from  — .11  ±  .09 
to  .44  ±  .13.  Binet  correlations  were  insignificant  also,  ranging  from 
—.03  to  .42  ±  .13. 
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RELATION   TO   BINET 

Correspondence   Between   Merrill-Palmer   and 
BiNET  ON  Tests  One  Week  Apart 

Three  hundred  and  forty  children  were  tested  on  both  Merrill- 
Palmer  and  Binet  scales  at  an  interval  not  greater  than  one  week,  in 
rotated  order,  some  receiving  the  Merrill-Palmer  test  first  and  some 
the  Binet  first.  Two-  and  three-year-old  children  were  tested  on  the 
Kuhlmann  revision  and  four-  and  five-year-old  children  were  tested 
on  the  Stanford  revision. 

Correspondence  Between  Intelligence  Quotients 

The  correspondence  between  Merrill-Palmer  and  Binet  intelligence 
quotients  is  expressed  in  terms  of  correlations  by  age  in  Table  34  and 
in  terms  of  mean  differences  by  age  and  mean  differences  by  IQ  levels 
and  mental  age  levels  in  Tables  34,  35,  and  36. 

When  Grouped  According  to  Age. — The  correlations  between  Merrill- 
Palmer  and  simultaneous  Binets  were  not  high  as  between  two  differ- 
ent tests  of  intelligence.  They  were  high  enough  (.45  to  .63)  to  indi- 
cate some  communality  between  the  two  measures  but  not  high  enough 
for  predictive  purposes.  There  was  no  tendency  for  the  size  of  the 
correlation  to  increase  or  decrease  proportionately  to  age,  the  highest 
correlation  of  the  series  being  for  three-year-olds  and  the  lowest  for 
four-year-olds. 

The  mean  Merrill-Palmer  IQ  rose  noticeably  with  age,  but  the 
Binet  means  were  fairly  close  together  at  the  different  ages  and  tended 
to  be  higher  than  the  corresponding  Merrill-Palmers.  Consequently 
the  difference  between  the  two  tests  was  greatest  at  the  younger  ages. 
The  discrepancy  between  means  did  not  affect  the  correlations.  For 
the  group  as  a  whole  (340  cases)  the  Merrill-Palmer  mean  was  5.3 
points  lower  than  the  Binet  mean. 

The  above  correlations  were  computed  on  simultaneous  tests  regard- 
less of  whether  they  were  first  or  later  tests  and  regardless  of  the 
amount  of  preschool  attendance.  The  other  two  correlations  in  Table 
34  taken  from  EQects  of  Preschool  Attendance  (p.  70)  show  that 
groups  selected  on  different  bases  (in  these  two  cases  all  were  first 
tests  on  the  Merrill-Palmer,  but  one  group  was  limited  to  new  entrants 
and  the  other  limited  to  children  with  prior  preschool  attendance)  may 
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Table   35 

Correspondence    Between    Merrill-Palmer    and    Binet    Intelligence    Quotients    on 
Tests  One  Week  Apart  When  Grouped  According  to  Merrill-Palmer  IQ 

or  Binet  IQ  Level 


IQ  Level 

Children 

Merrill- 
Palmer 
Intelligence 
Quotient 

Binet 

Intelligence 

Quotient 

Difference 

Merrill-Palmer 

50  to     79 

3 

71.0 

79.7 

-f    8.7 

80  to     89 

9 

85.0 

92.7 

+    7.7 

90   to     99 

27 

94.2 

110.6 

+  16.4 

100   to    109 

66 

104.6 

118.0 

-f  13.4 

110  to    119 

74 

114.7 

125.2 

+  10.5 

120  to   129 

57 

124.9 

129.6 

+    4.7 

130   to    139 

57 

134.2 

132.2 

—    2.0 

140  to    149 

28 

144.0 

135.9 

—    8.1 

150  to    159 

11 

153. 1 

138.2 

—  14.9 

160  to    179 

2 

166.0 

154.0 

—  12.0 

Binet 

SO  to     79 

6 

85.8 

74.2 

—  11.6 

80  to     89 

3 

87.3 

87.0 

—    0.3 

90   to     99 

14 

1C0.9 

96.0 

—    4.9 

100  to    109 

49 

112.1 

104.7 

—    7.4 

110  to    119 

48 

114.8 

114.3 

—   0.5 

120   to    129 

81 

119.8 

125.3 

+    5.5 

130  to   139 

61 

125.3 

134.0 

+    8.7 

140  to   149 

39 

129.6 

144.2 

+  14.6 

ISO  to    159 

24 

135.1 

153.9 

+  18.8 

160  to    179 

9 

127.5 

167.2 

-f  39.7 

Table   36 

Correspondence   Between   Merrill-Palmer   and    Binet   Mental   Ages   on   Tests 

One  Week  Apart 


Mental  Age, 
Months 


Children 


Merrill- 
Palmer 
Mental  Age 


Binet 
Mental  Age 


Difference 


Grouped   According   to   Merrill-Palmer   Mental   Age 


18  to  29 

30  to  41 

42  to  5i 

54  to  65 

66  to  77 

78  to  89 


21 
80 
74 
81 
52 
19 


25.9 
3S.4 
46.7 
57.9 
72.6 
78.0 


29.6 
39.3 
51.4 
60.4 
69.2 
73.1 


+  3.7 
+  3.9 
+  4.7 
+  2.S 

—  3.4 

—  4.9 


18  to  29 

30  to  41 

42  to  S3 

54  to  65 

66  to  77 

78  to  89 


Grouped   According  to   Binet   Mental   Age 

14  26.5  26.5 
66  33.8  35.6 
83  46.2  48.2 
87  57.8  58.8 
62  68.2  70.9 

15  72.3  80.9 


0.0 
+  1.8 
+  2.0 
+  1.0 
+  2.7 
+  8.6 
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yield  different  figures,  the  correlations  being  respectively  .46  ±  .06  and 
.39  ±  .07.  The  latter  figure  is  below  the  correlation  obtained  for  the 
age  groups  and  for  the  total  group. 

When  Grouped  According  to  Merrill-Palmer  IQ  Level. — ^The  children 
were  grouped  according  to  Merrill-Palmer  intelligence  quotient,  by  ten- 
point  divisions,  and  the  mean  Binet  intelligence  quotient  was  computed 
for  each  division.    The  results  are  presented  in  Table  35  and  Figures 
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9  and  10.  Children  with  Merrill-Palmer  quotients  from  50  to  129 
received  higher  Binet  quotients  than  Merrill-Palmers,  while  children 
with  Merrill-Palmer  quotients  of  130  and  above  received  lower  Binet 
quotients  than  Merrill-Palmer.  If  the  two  lowest  divisions  and  the 
highest  division  are  omitted  because  of  small  numbers  of  cases,  it  will 
be  seen  that  the  trend  of  divergence  is  very  regular  for  the  remaining 
groups.  The  greatest  positive  divergence  (16.4  points)  occurs  at  the 
level  90  to  99.  Each  succeeding  division  up  to  130  to  139  shows  a 
positive  divergence  of  less  amount  than  the  preceding  division.  At  130 
to  139  the  divergence  is  the  smallest  ( — 2.0  points)  of  any  level.  Each 
succeeding  division  then  diverges  in  greater  amount  in  a  negative 
direction. 

There  is  the  possibility  that  the  reduction  in  divergence  at  the  levels 
50  to  89  is  representative  of  the  differences  to  be  expected  at  these 
levels.  This,  however,  needs  to  be  checked  with  larger  numbers  of 
cases  at  these  levels. 

Since  in  most  samplings  a  large  proportion  of  the  cases  will  be 
found  in  the  average  divisions,  in  general  Binet  intelligence  quotients 
may  be  expected  to  run  higher  than  Merrill-Palmer  quotients.  The 
amount  of  divergence  will  be  a  function  of  the  relative  proportions  of 
the  IQ  levels  represented. 

When  Grouped  According  to  Binet  IQ  Level. — Table  35  and  Figures 
9  and  10  present  similar  material  on  divergence  of  Binet  from  Merrill- 
Palmer  when  the  divisions  are  grouped  according  to  Binet  intelligence 
quotient.  Children  who  received  Binet  quotients  in  the  lower  brackets 
(50  to  109)  made  higher  scores  on  the  Merrill-Palmer,  while  children 
who  received  very  superior  Binet  quotients  (120  to  179)  lagged  behind 
in  Merrill-Palmer  score.  When  the  two  lowest  divisions  are  omitted 
because  of  small  number  of  cases,  the  trend  is  regular,  with  the  excep- 
tion of  less  divergence  at  the  90  to  99  level  than  at  the  100  to  109  level. 
The  point  of  shift  from  negative  to  positive  is  the  110  to  119  level. 
The  greatest  divergence  occurs  at  the  "genius"  levels,  where  the  Merrill- 
Palmers  are  far  behind  the  Binet  quotients. 

Considering  Table  35,  it  will  be  seen  that  children  who  receive  low 
Merrill-Palmer  scores  can  be  expected  to  receive  higher  Binet  scores 
than  their  Merrill-Palmers,  and  children  who  receive  low  Binet  scores 
can  be  expected  to  receive  higher  Merrill-Palmer  scores  than  their 
Binets.      Conversely,    children    who    make    very   high    Merrill-Palmer 
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scores  can  be  expected  to  make  somewhat  lower  Binet  scores  than  their 
Merrill-Palmers,  while  children  who  make  very  high  Binet  scores  can 
be  expected  to  make  Merrill-Palmer  scores  somewhat  lower  than 
their  Binets. 

At  the  same  time,  the  mean  on  one  of  these  tests  rises  consistently 
with  the  mean  on  the  other  test  (Figure  10).  The  simultaneous  rise 
in  means  indicates  a  communality  of  function  in  the  two  tests  (This 
may  be  general  intelligence  or  some  attribute  or  attributes  of  intelli- 
gence in  common.),  while  the  divergence  with  IQ  level  suggests  that 
the  two  tests  are  measuring  somewhat  different  types  of  abilities.  Per- 
haps this  is  the  result  of  different  emphasis  on  manipulatory  and  verbal 
abilities  (31).  If  one  can  hazard  a  guess  as  to  the  primary  abilities 
listed  by  Thurstone  (32)  which  are  predominant  in  the  two  tests,  it 
might  be  suggested  that  the  Binet  tests  include  number  facility,  word 
fluency,  verbal  reasoning,  and  memory  while  the  Merrill-Palmer  test 
places  more  emphasis  on  visualizing  and  perceptual  speed. 
Correspondence  Between  Mental  Ages 

Table  36  shows  the  relationship  between  the  two  scales  when  the 
material  is  grouped  according  to  mental  age. 

When  Grouped  According  to  Merrill-Palmer  Mental  Age. — Children 
with  mental  ages  below  66  months  on  the  Merrill-Palmer  scale  re- 
ceived mental  ages  on  the  Binet  scale  from  2.5  to  4.7  months  higher. 
There  was  no  particular  tendency  for  the  amount  of  divergence  to  be 
related  to  mental  age  level  within  these  limits.  Children  who  received 
very  high  Merrill-Palmer  mental  ages  (66  to  78  months)  were  lower 
in  Binet  mental  age. 

When  Grouped  According  to  Binet  Mental  Age. — When  the  basis 
of  grouping  was  Binet  mental  age,  the  correspondence  between  mental 
ages  on  the  two  tests  appeared  closer  at  the  lower  groupings  than  when 
the  basis  of  grouping  was  the  Merrill-Palmer  scale.  Children  who 
made  very  high  Binet  mental  ages  (78  to  89  months)  were  decidedly 
lower  in  Merrill-Palmer  mental  age,  the  divergence  being  8.6  months. 
The  maximum  Merrill-Palmer  mental  age  is  78  months. 

Changing  Relationship  After  Preschool  Attendance 

The  changing  relationship  between  Merrill-Palmer  IQ  and  Binet  IQ 
after  preschool  attendance  has  been  discussed  in  the  section  Relation 
to  Amount  of  Attendance  Prior  to  First  Test  (p.  70).  It  was  pointed 
out  that  the  correlation  between  the  two  tests  for  children  new  to  pre- 
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school  was  .46  ±  .06  (93  cases;  see  Table  34),  while  the  initial  Merrill- 
Palmer  IQ  of  children  new  to  preschool  correlated  with  Binet  IQ  after 
6  to  11  months  of  preschool  attendance  .24  ±  .10  (45  cases).  Similar- 
ly initial  Binet  of  children  new  to  preschool  correlated  with  Merrill- 
Palmer  (first  test  for  these  children)  after  6  to  11  months  of  atten- 
dance .38  ±  .07  (72  cases).  Also  simultaneous  tests  after  6  to  11 
months  of  attendance  correlated  .39  ±  .07  (72  cases).  These  results 
were  interpreted  as  showing  that  preschool  attendance  may  have  low- 
ered the  relationship  between  the  two  tests.  It  appeared  that  the  effect 
was  greater  on  Binet  abilities  than  on  Merrill-Palmer  abilities,  although 
both  were  apparently  affected. 

These  conclusions  should  be  checked  with  further  cases,  since  it 
will  be  seen  later  that  initial  Merrill-Palmers  correlated  with  subse- 
quent Binets  at  six-month  intervals  up  to  six  years  without  reference 
to  preschool  attendance  .38  to  .46,  and  since  the  relationships  between 
simultaneous  tests  in  Table  34  tended  to  be  higher  than  any  of  the 
above  (.45  ±  .05  to  .63  ±  .04). 

Another  line  of  attack  on  the  problem  of  the  effect  of  preschool  expe- 
riences is  the  changing  relationship  between  mental  age  and  chronolog- 
ical age.  The  correlation  between  Merrill-Palmer  mental  age  and 
chronological  age  for  the  111  new  entrants  was  .91  ±  .01.  For  the 
seventy-five  children  who  had  their  first  Merrill-Palmer  test  after 
six  or  more  months  of  preschool  attendance  the  relationship  was  slightly 
reduced,  the  correlation  being  .86  ±  .02. 

The  ninety-three  new  entrants  who  had  Binet  tests  within  one  week 
of  their  Merrill-Palmer  test  showed  a  relationship  of  .90  ±  .01  be- 
tween Binet  mental  age  and  chronological  age.  This  is  almost  identical 
with  the  Merrill-Palmer'  r'elationship  for  new  entrants.  However, 
there  was  greater  reduction  in  Binet  relationship  after  preschool  atten- 
dance, the  correlation  dropping  to  .73  ±  .04  for  Binet  as  compared 
with  .86  ±  .02  for  Merrill-Palmer  of  the  same  children. 


Preschool  Attendance, 

Months 

Children 

r        P.E. 

Children 

r          P.E 

0   to   3 

111 

.91    ±   .01 

y.> 

.90  ±  .01 

6   or   more 

75 

.86  ±  .02 

74 

.73  ±  .04 

It  appears  that  preschool  attendance  affected  the  relationship  l)C- 
tween  Binet  mental  age  and  chronological  age  to  a  greater  extent  than 
it  affected  the  relationship  between  Merrill-Palmer  mental  age  and 
chronological  age.  A  qualification  to  this  conclu.sion  i.^  the  fact  that 
the  longer  attendance  group  had  had  some  previous  experience  with 
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the  Binet  test,  there  being  the  possibility  that  experience  with  the 
test  as  well  as  preschool  experiences  may  have  contributed  to  dis- 
placement in  relative  position. 

In  both  Merrill-Palmer  and  Binet  abilities  there  was  a  reduction  in 
the  relationship  between  mental  age  and  chronological  age  with  pre- 
school attendance. 

Relation  to  Subsequent  Binets 

Of  considerable  interest  is  the  problem  of  relationship  of  ability 
at  the  preschool  ages  to  later  intellectual  development.  Since  the 
Merrill-Palmer  scale  is  applicable  only  at  the  preschool  ages,  it  be- 
comes a  serious  question  in  longitudinal  studies  to  decide  what  meas- 
ures to  use  when  the  children  have  outgrown  the  scale.  The  present 
study  throws  light  only  on  the  relationship  to  subsequent  Binets.  Table 
37  and  Figure  11  present  correlations  between  initial  Merrill-Palmer 
intelligence  quotients  and  Binet  intelligence  quotients  at  subsequent 
dates.  For  purposes  of  comparison,  relationships  between  simultaneous 
early  Binets  and  the  subsequent  Binets  are  presented  for  the  same 
groups  of  children  in  Table  38.  In  Table  39,  the  two  tests  are  com- 
bined and  the  mean  IQ  on  the  two  tests  related  to  the  subsequent 
Binets.  In  Table  40  final  Merrill-Palmer  intelligence  quotients  are 
related  to  the  subsequent  Binets. 
Relation  of  Merrill-Palmer  to  Subsequent  Binets 

Table  37  and  Figure  11  show  the  relationship  between  initial  Merrill- 
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Table  40 
Relation   of   Final  Merrill-Palmer   Intelligence   Quotients  to   Subsequent   Binets 


Interval 

Chrono- 

Between Last 

logical  Age 

Merrill-Palmer 

on  Merrill- 

Children 

r 

P.E. 

and  Subsequent 

Palmer, 

Binet 

Months 

Six-Month    Intervals 

3    to      8 

32    to    58                              40 

.36 

±   .09 

9    to    14 

32    to    58                              32 

.51 

±  .09 

IS    to    26 

32    to    58                              38 

.24 

±  .10 

27    to    69 

32    to    58                              29 

.48 

±:  .09 

Twelve-Month   Intervals 

6   to    17 

32    to    58                              71 

.43 

-+ 

:   .07 

18   to    29 

32    to    58                              37 

.25 

±   .10 

30    to    69 

32    to    58                              25 

.35 

±   .14 

Palmer  intelligence  quotient  and  subsequent  Binets  at  successive  six- 
month  intervals.  One  hundred  twenty-five  children  received  a  Binet 
test  six  months  (3  to  8  months)  after  their  initial  Merrill-Palmer  test. 
The  correlation  between  intelligence  quotients  at  this  interval  was 
.41  ±  .05.  There  was  no  apparent  effect  of  length  of  interval  on  the 
relationship  between  Merrill-Palmer  and  Binet,  since  the  correlations 
at  successive  six-month  intervals  up  to  36  months  varied  only  from 
.38  to  .46.  The  number  of  cases  varied  from  41  to  125.  The  correla- 
tion for  the  forty-five  cases  with  intervals  longer  than  three  years  was 
.47  ±  .08. 

These  relationships  are  not  high  for  predictive  purposes  but  are 
positive  and  significant. 

Correlations  were  computed  separately  for  children  having  their 
initial  Merrill-Palmer  at  three  years  of  age,  this  group  having  the 
largest  number  of  cases  of  any  age  group.  The  correlations  for  chil- 
dren with  initial  tests  at  three  years  of  age  followed  closely  the  pat- 
tern for  the  total  group,  the  range  being  from  .37  ±  .10  to  .52  ±  .09. 
There  was  no  definite  tendency  for  the  size  of  the  correlations  to  change 
with  increasing  interval. 

When  the  interval  groupings  were  increased  to  a  twelve-month  range, 
it  was  possible  to  compare  correlations  for  different  age  groups.  These 
are  shown  in  the  lower  portion  of  Table  37.  No  one  age  group  was 
superior  in  correlation  at  all  three  intervals  (12,  24,  and  36  months). 
The  highest  relationships  of  the  series  were  for  children  who  were  two 
years  of  age  on  their  initial  test.  The  relationship  between  Merrill- 
Palmer  IQ  at  two  years  of  age  and  Binet  IQ  one  year  later  was 
.60  ±  .07  and  three  years  later  .66  ±  .10.     However,  the  correlation 
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two  years  later  dropped  to  .37  ±  .11.  There  was  no  definite  trend 
for  the  size  of  correlation  to  vary  with  length  of  interval  within  an 
age  group,  or  for  the  size  of  correlation  to  vary  with  age  at  initial 
test  when  the  interval  was  constant. 

Relation  of  Binet  to  Subsequent  Binets 

For  comparative  purposes,  the  relationships  between  Binets  simul- 
taneous to  the  Merrill-Palmers  and  the  subsequent  Binets  are  pre- 
sented in  Table  38  and  Figure  11.  With  one  exception  (interval  39 
to  70  months)  the  correlations  for  the  total  group  were  higher  through- 
out than  for  Merrill-Palmer.  This  should  be  expected  since  the  rela- 
tionships here  are  based  on  two  measurements  by  the  same  scale.  The 
correlations  are  not  high  for  predictive  purposes,  ranging  from  .39  ±  .09 
to  .64  ±  .04.  The  median  correlation  was  .53  as  compared  with  .44 
for  Merrill-Palmers. 

The  correlations  for  the  children  having  their  initial  test  at  three 
years  of  age  followed  fairly  closely  the  pattern  for  the  total  group, 
ranging  from  .33  ±  .14  to  .61  ±  .07.  There  was  no  particular  trend 
for  the  correlations  to  vary  in  size  with  length  of  interval. 

When  the  interval  groupings  comprised  one  year,  there  was  a  ten- 
dency for  the  size  of  correlation  to  be  reduced  with  longer  intervals. 
There  was  also  with  one  exception  a  tendency  for  the  correlations  to 
be  higher  for  children  whose  initial  test  was  obtained  at  an  earlier  age. 
The  highest  correlations  at  each  interval  were  for  children  initially 
tested  at  two  years  of  age,  these  correlations  ranging  from  .57  ±  .08  to 
.79  ±  .04. 

Relation  of  Combined  Merrill-Palmer  and  Binet  Intelligence  Quotients 
to  Subsequent  Binets 

For  each  child  an  average  IQ  from  the  Merrill-Palmer  and  Binet 
tests  was  computed.  This  mean  was  then  related  to  the  subsequent 
Binets.  (Table  39  and  Figure  11)  The  combination  resulted  in 
correlations  consistently  somewhat  higher  than  with  Binet  alone  and 
considerably  higher  than  with  INIerrill-Palmer  alone.  The  range  for 
the  total  group  at  six-month  intervals  was  from  .52  ±  .08  to  .67  ±  .03. 
The  median  correlation  was  .57  as  compared  with  .53  for  Binet  alone 
and  .44  for  Merrill-Palmer  alone. 

Thus  combining  Binet  with  Merrill-Palmer  added  a  very  consider- 
able amount  to  the  consistency  of  results  of  Merrill-Palmer  willi  later 
Binet  scores.  However,  adding  Merrill-Palmer  to  the  early  Binet 
measurement  did  not  increase  the  consistency  of  early  Binet  with  later 
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Binet  scores  in  amounts  sufficient  to  justify  the  time  and  effort  re- 
quired in  giving  the  Merrill-Palmer  in  most  practical  situations. 

Unfortunately  data  are  not  available  on  the  relationship  of  these 
early  measures  to  later  performance  series  such  as  the  Pintner  and 
Paterson  series  or  the  Arthur  revision.  It  is  conceivable  that  the  Mer- 
rill-Palmer results  will  be  more  highly  related  than  the  Binet  results 
to  later  intellectual  ability  as  measured  by  performance  scales. 

The  highest  correlations  between  the  combined  measures  and  later 
Binets  were  for  children  initially  tested  at  two  years  of  age.  At  the 
one-year  interval  the  correlation  for  the  two-year-olds  was  .81  as 
compared  with  .71  at  four  years  and  at  five  years  and  .58  at  three 
years.  At  the  two-year  interval,  the  correlation  for  two-year-olds  was 
.58,  the  same  as  for  three-year-olds,  and  the  correlation  for  four-year- 
olds  was  .55.  At  the  three-year  interval  the  correlation  for  two-year- 
olds  was  .69  as  compared  with  .47  for  three-year-olds. 

Relation  of  Combined  Merrill-Palmer  and  Binet  Intelligence  Quotients 
to  Subsequent  Combined  Quotients 

It  was  possible  to  determine  the  relationship  between  combined  quo- 
tients and  subsequent  combined  quotients  for  two  interval  groups,  six 
months  and  twelve  months. 


Interval,  Months 

Children 

Correlation 

3  to     8 

54 

.71  ±  .05 

9  to  14 

33 

.72   ±   .06 

The  results  were  slightly  higher  than  when  either  measure  alone  was 
related  to  subsequent  Binets  or  when  the  combined  measures  were 
related  to  subsequent  Binets.  The  correlations  of  .71  and  .72  com- 
pare with  .41  and  .44  for  initial  Merrill-Palmer  over  the  same  intervals 
(Table  37),  .59  and  .64  for  initial  Binets  over  the  same  intervals 
(Table  38),  and  .59  and  .67  for  combined  initial  measures  (Table  39). 

Relation  oj  Final  Merrill-Palmers  to  Subsequent  Binets 

Since  a  number  of  the  children  had  more  than  one  Merrill-Palmer 
test,  and  since  there  were  gains  in  IQ  during  preschool  attendance,  it 
seemed  of  interest  to  relate  the  final  Merrill-Palmer  IQ  to  subsequent 
Binets.  There  were  forty  children  who  had  a  Binet  test  six  months 
(3  to  8  months)  after  their  final  Merrill-Palmer  test,  and  thirty-two- 
children  who  had  a  Binet  test  twelve  months  (9  to  14  months)  after 
their  final  Merrill-Palmer.  In  order  to  have  sufficient  cases  for  corre- 
lation, it  was  necessary  to  combine  the  next  two  intervals  making  the 
interval  range  15  to  26  months  and  the  number  of  cases  thirty-eight. 
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Twenty-nine  children  also  received  a  Binet  test  27  to  69  months  after 
their  final  ]Merrill-Palmer. 

There  was  no  tendency  for  the  size  of  the  correlation  to  vary  with 
length  of  interval,  the  range  being  from  .24  to  .51,  the  longest  interval 
yielding  a  correlation  of  .48  and  the  shortest  interval  .36.  The  corre- 
lations were  very  similar  to  those  obtained  with  initial  Merrill-Palmers. 
The  correlations  for  grosser  interval  groupings  were  similar  also.  All 
of  the  correlations  were  low,  but  positive. 

Summary 

Three  hundred  forty  children  were  tested  on  both  ]\Ierrill-Palmer 
and  Binet  scales  at  an  interval  not  greater  than  one  week  in  rotated 
order.    The  following  conclusions  were  drawn  from  these  data: 

1.  The  correlations  between  Merrill-Palmer  and  simultaneous  Binets  were  not 
high  as  between  two  different  tests  of  intelligence.  They  were  high  enough  (.45 
to  .63  for  the  different  age  groups)  to  indicate  some  communality  between  the 
two  measures,  but  not  high  enough  for  predictive  purposes.  There  was  no  ten- 
dency for  the  size  of  the  correlation  to  increase  or  decrease  proportionately  to 
age  from  two  years  to  five  years. 

2.  When  the  children  were  classified  according  to  Merrill-Palmer  IQ  level,  it 
was  found  that  there  was  a  point  (or  level)  at  which  the  two  scales  gave  similar 
mean  IQ's.  Below  this  point  the  divergence  of  Binet  from  Merrill-Palmer  was 
positive  and  above  this  point  negative,  the  divergence  increasing  in  proportion  to 
distance  from  the  point.  When  grouped  on  Merrill-Palmer  IQ  the  point  of 
closest  agreement  was  the  130  to  139  level,  the  positive  chvergence  reaching  an 
amount  of  16.4  points  at  the  90  to  99  level  and  the  negative  divergence  reaching 
14.9  at  the  ISO  to  159  level.  When  grouped  on  Binet  IQ  the  point  of  closest 
agreement  was  the  110  to  119  level.  Below  this  point  the  divergence  of  Binet 
from  Merrill-Palmer  was  negative  and  above  it  positive,  reaching  an  amount  of 
18.8  points  at  the  150  to  159  level. 

a.  Since  in  most  samplings  a  large  proportion  of  the  cases  will  be  found  in 
the  average  divisions,  in  general  Binet  intelligence  quotients  may  be  expected  to 
run  higher  than  Merrill-Palmer  quotients.  The  amount  of  divergence  will  be  a 
function  of  the  relative  proportions  represented  at  each  IQ  level. 

b.  Children  who  receive  low  Merrill-Palmer  scores  can  be  expected  to  receive 
higher  Binet  scores  and  children  who  receive  low  Binet  scores  can  be  expected  to 
receive  higher  Merrill-Palmer  scores.  Conversely,  children  who  receive  very 
high  Merrill -Palmer  scores  can  be  expected  to  make  somewhat  lower  Binet 
scores,  while  children  who  receive  very  high  Binet  scores  can  be  expected  to 
make  somewhat  lower  Merrill-Palmer  scores.  At  the  same  time,  the  mean  on 
one  of  these  tests  rises  consistently  with  the  mean  on  the  other.  The  simultaneous 
rise  in  means  indicates  a  communality  of  function  (which  may  be  general  in- 
telligence or  some  common  attribute  or  attributes  of  intelligence).  The  diver- 
gence with  IQ  levels  suggests  that  the  two  tests  are  measuring  somewhat  different 
types  of  abilities  (perhaps  different  emphasis  on  manipulatory  and  verbal  abil- 
ities), or  when  put  into  terms  of  Thurstone's  (32)  primary  abilities,  we  may 
speculate  that  there  is  more  emphasis  in  the  Binet  test  on  number  facility,  word 
fluency,  verbal  reasoning,  and  memory  and  more  emjihasis  in  the  Merrill-Palmer 
test  on  visualizing  and  perceptual  speed. 

A  large  number  of  children  received  subsequent  Stanford-Binct  tests 
at  intervals  ranging  from  si.\  months  to  nearly  six  years.  From  these 
data  the  following  conclusions  were  drawn: 
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1.  There  was  no  apparent  effect  of  length  of  interval  on  the  relationship  be- 
tween Merrill-Palmer  and  subsequent  Binets,  since  the  correlations  at  successive 
six-month  intervals  up  to  36  months  varied  only  from  .38  to  .46.  For  the  forty- 
five  cases  with  intervals  greater  than  three  years  the  correlation  was  .47  ±  .08. 
These  relationships  are  not  high  for  predictive  purposes. 

2.  There  was  no  definite  trend  for  the  size  of  the  correlation  between  Merrill- 
Palmer  and  subsequent  Binets  to  vary  with  age  at  initial  test.  The  correlations 
at  twelve-month  interval  groupings  varied  from  .34  to  .66  ±  .10,  the  latter  being 
for  two-3'ear-old  children  retested  on  the  Binet  three  years  later. 

3.  Correlations  between  Binets  simultaneous  to  the  Merrill-Palmers  and  sub- 
sequent Binets  were  slightly  higher  throughout  than  for  Merrill-Palmers.  The 
correlations  were  not  high  for  predictive  purposes,  ranging  from  .39  ±  .09  to 
.64  ±  .04  for  si.K-month  interval  groupings.  The  median  correlation  was  .53  as 
compared  with  .44  for  initial  Merrill-Palmers.  When  the  interval  range  for  a 
group  was  twelve  months,  the  correlations  ranged  from  .35  ±  .09  (three  years 
of  age  on  initial  test  and  three-year  interval)  to  .79  ±  .04  (two  years  of  age 
on  initial  test  and  one-year  interval).  There  was  a  tendency  for  the  size  of 
correlation   to   decrease   with   lengthening   interval. 

4.  When  for  each  child  an  average  IQ  on  combined  Merrill-Palmer  and  Binet 
tests  was  computed,  the  relationship  to  subsequent  Binets  rose.  The  combina- 
tion resulted  in  correlations  consistently  somewhat  higher  than  for  Binet  alone 
and  considerably  higher  than  with  Merrill-Palmer  alone.  The  range  for  six- 
month  interval  groupings  was  .52  ±  .08  to  .67  ±  .03.  The  median  correlation 
was  .57  as  compared  with  .53  for  Binet  alone  and  .44  with  Merrill-Palmer  alone. 
Adding  Merrill-Palmer  to  early  Binet  did  not  increase  the  consistency  of  early 
Binet  with  later  Binet  in  amounts  sufficient  to  justify  the  time  and  effort  re- 
quired in  giving  the  Merrill-Palmer  in  most  practical  situations.  For  separate 
age  groups  the  highest  correlation  for  the  combined  initial  tests  (.81  ±  .04)  was 
obtained  for  two-year-old  children  retested  on  the  Binet  one  year  later  and  the 
lowest  (.47  it  .07)   for  three-year-old  children  retested  three  years  later. 

5.  Correlations  between  final  Meri'ill-Palmers  and  subsequent  Binets  were 
similar  to  those  obtained  for  initial  Merrill-Palmers. 

6.  The  relationship  between  combined  initial  measures  and  combined  subsequent 
measures  was  slightly  higher  than  when  related  to  subsequent  Binet  alone.  The 
correlations  for  interval  ranges  of  six  months  were  .71  ±  .05  for  a  six-month 
interval  and   .72    ±    .06  for  a   twelve-month   interval. 
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COMPARISON  WITH  RESULTS  OF  OTHER  INVESTIGATIONS 

There  have  been  a  number  of  significant  studies  of  the  Merrill- 
Palmer  scale,  and  there  has  been  some  duplication  of  problems  investi- 
gated. It  is  the  purpose  here  to  bring  together  the  findings  from  the 
literature  in  order  ( 1 )  to  compare  the  results  of  the  present  study  with 
them  and  (2)  to  synthesize  the  findings  into  general  conclusions  with 
respect  to  intellectual  growth  of  young  children.  In  the  material  which 
follows,  the  results  of  the  various  investigations  are  presented  in  re- 
arranged form  in  order  to  facilitate  comparisons. 


Relation  to  Chronological  Age 

Mental  Age 

Correlations  between  mental  age  and  chronological  age  have  been 
reported  by  Bristol  (4)  and  Goodenough  (9).  Bristol  applied  the 
Merrill-Palmer  scale  to  531  English  children,  ages  twenty-four  to 
seventy-one  months.  Goodenough's  group  was  thirty-three  children, 
ages  twenty-seven  to  fifty-nine  months,  attending  nursery  school.  The 
correlations  obtained  were  .90  and  .85  respectively  (Table  41).  The 
correlation  obtained  in  this  study  (.81  ±  .01)  on  first  tests  of  281 
children,  of  whom  208  were  preschool  laboratory  children,  was  some- 
what lower,  but  the  correlation  based  upon  fall  tests  of  the  seventy- 
two  preschool  children  who  were  retested  in  the  spring  was  .91  ±  .01, 

Table  41 
Relation   to   Chronological   \gt 


Investigator 


Chil- 
dren 


Age  Range, 
Months 


P.E. 


Mental  Age 


Bristol    (4)  531  24  to  71  .90 

Goodenough   (9)  33  27  to  59  .85 

Wellman,    first    tests  281  20  to  62  .81  ±  .01 

Wellman,    fall   tests  72  24  to  52  .91   ±   .01 

Wt'llman,   spring   tests  72  30  to  58  .87  ±   .02 
Wellman,  first  tests  of  new  entrants 

to   preschool  111  20  to  62  .91   ±  .01 
Wellman,  first  tests  of  children  with  6  to  11 


months   of   preschool 

attendance 

75 

30  to  58 

.86  ±  .02 

Intelligence 

Quotient 

Goodenough  (9) 
Wellman,   first   tests 

281 

27  to  59 
20  to  62 

.24 

.12  ±   .04 

Raw  Score 


Stutsman    (27) 
Kawin    (15),  first   tests 
Kawin    (15),  second  tests 
Wellman,   first   tests 


631 

169 

56 

281 


18  to  77 

23  to  57 

28  to  64 

20  to  62 


.92 
.79 
.66 
.82 


±   .004 


±  .01 
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almost  identical  with  Bristol's  correlation.  The  correlation  for  the 
same  children  retested  in  the  spring  was  slightly  reduced  (.87  ±  .02), 
significant  gains  in  IQ  having  taken  place  in  the  intervening  period. 
When  the  first  test  group  was  restricted  to  new  entrants  to  preschool 
(children  who  had  had  0  to  3  months  of  attendance  prior  to  their 
test),  the  correlation  for  111  children  was  again  .91  ±  .01,  while  the 
relationship  for  the  seventy-five  children  with  6  to  11  months  prior 
preschool  attendance  was  .86  ±  .02. 

Each  of  the  studies  indicates  a  very  high  correspondence  between 
mental  age  and  chronological  age,  in  fact  probably  too  high  for  ade- 
quate differentiation  of  mental  age  apart  from  chronological  age. 

Intelligence  Quotients 

Goodenough  (9)  reports  a  correlation  of  .24  between  intelligence 
quotient  and  chronological  age  for  the  thirty-three  nursery  school  chil- 
dren, indicating  some  tendency  for  the  older  children  to  possess  higher 
IQ's.  In  this  study  the  relationship  based  on  first  tests  of  281  children 
was  .12  ±  .04,  indicating  but  slight  tendency  for  the  intelligence  quo- 
tients to  vary  consistently  with  age  on  first  test. 

Raiv  Scores 

Correlations  between  chronological  age  and  raw  score  are  presented 
by  Stutsman  (27)  and  Kawin  (15).  Stutsman's  group  was  composed 
of  631  children  eighteen  to  seventy-seven  months  of  age.  Her  corre- 
lation was  .92  ±  .004  (Table  41),  indicating  a  very  high  relationship 
between  raw  score  and  age.  Kawin's  group  of  169  children,  ages 
twenty-three  to  fifty-seven  months,  showed  considerably  less  relation- 
ship between  raw  score  and  age,  her  correlation  being  .79.  For  the 
fifty-six  children  having  a  retest,  Kawin  reports  a  still  lower  relation- 
ship, the  correlation  being  reduced  to  .66.  Apparently,  some  expe- 
riences intervening  between  first  test  and  retest  or  some  factors  inherent 
in  the  test  operated  differentially  at  the  different  ages  to  produce  a 
reduction  in  the  relationship  between  chronological  age  and  raw  score. 
Possibly  the  group  retested  would  have  shown  a  lower  relationship  on 
first  test  than  her  total  first  test  group. 

The  correlation  between  raw  score  and  chronological  age  on  first 
tests  in  this  study,  .82  ±  .01,  was  very  similar  to  that  of  Kawin's  first 
test  group  and  lower  than  Stutsman's  figure. 

Sex  Differences  in  Percentile  Rank 
Stutsman  (27)  presents  median  percentile  ranks  for  each  sex  in  the 
different  groups  of  children  used   in  standardization  of  the  Merrill- 


INTELLIGENCE  OF  PRESCHOOL  CHILDREN 


113 


Palmer  scale.  These  are  given  in  Table  42.  In  four  of  the  five  groups 
the  median  percentile  rank  was  higher  for  girls  than  for  boys,  although 
in  two  groups  the  differences  were  negligible.  The  children  in  our  group 
of  new  entrants  to  preschool  (Tables  42  and  26)  compare  very  closely 
in  percentile  rank  with  the  Merrill-Palmer  nursery  school  group,  but 
the  mean  difference  in  favor  of  the  girls  is  slightly  greater  in  our  group. 
The  ratio  of  the  difference  in  our  group  of  new  entrants  was  1.1,  or 
86  chances  in  100  of  a  true  superiority  of  the  girls.  When  the  group 
compared  was  children  who  had  attended  preschool  but  who  were 
receiving  their  first  Merrill-Palmer  test  (Tables  42  and  26)  the  superi- 


Table   42 
Sex  Differences  in  Percentile  Rank 


Source 

B 

oys 

Girls 

Differ- 

Chil- 

Per- 

Chil- 

Per- 

dren 

centile 
Rank* 

dren 

centile 
Rank* 

ence 

Stutsman    (27) 

Merrill-Palmer    nursery    school 

72 

74.0 

59 

75.3 

1.3 

Merrill-Palmer   waiting  list 

93 

51.9 

96 

52.7 

0.6 

Schools 

47 

40.8 

47 

57.5 

16.7 

Child   care  agencies 

52 

36.7 

48 

42.5 

5.8 

Health  clinics 

27 

62.5 

40 

50.0 

—12.5 

Wellman 

0  to  3  months  attendance  prior 

to   first  test 

50 

73.3 

61 

78.1 

4.8 

6  to   11   months  attendance  prior 

to   first   test 

47 

78.2 

28 

86.2 

8.0 

Occupational  group   I 

84 

75.3 

72 

81.1 

5.8 

Occupational  groups  II  to  IV 

25 

80.1 

27 

78.6 

—  1.5 

*Median  percentile  rank  in  Stutsman,  mean  percentile  rank  in  Wellman. 


ority  of  the  girls  was  even  greater.  The  difference  of  8.0  percentile 
ranks  yielded  a  ratio  of  1.8,  or  96  chances  in  100  of  a  true  superiority 
of  the  girls. 

When  boys  and  girls  whose  fathers  were  in  the  professional  classes 
(Occupational  Group  I)  were  compared,  girls  were  5.8  percentile  ranks 
superior  (Tables  42  and  29)  while  no  differences  were  found  between 
boys  and  girls  whose  fathers  were  in  occupational  groups  II  to  IV. 
The  number  of  cases  in  the  lower  classes  was  relatively  small. 

Other  sex  comparison  will  be  presented  in  following  tables  in  refer- 
ence to  changes  on  retests  and  to  the  effects  of  preschool  attendance. 

Changes  According  to  Interval  Between  Tests 
Changes  according  to  interval  between  tests  have  been  reported  by 
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DriscoU   (7),  Stutsman   (28),  and  Kawin   (IS).     The  results  of  our 
study  are  compared  with  theirs  in  Table  43. 

Intelligence  Quotients 

DriscoU 's  (7)  results  and  our  results  are  in  close  agreement,  in  that 
significant  gains  in  intelligence  quotient  were  found  over  six-  and 
twelve-month  periods.  Our  group  tested  initially  higher  than  Dris- 
coll's  group,  but  made  approximately  the  same  amount  of  gain  over  a 
six-month  period  (6.0  and  7.2  points  respectively).  Over  a  twelve- 
month period  the  gain  of  our  group  was  larger  than  for  Driscoll's 
group,  the  gain  being  12.2  points  in  our  group  as  compared  with  7.8 
points  in  Driscoll's  group.  The  correlations  are  strikingly  similar,  each 
investigator  showing  a  drop  in  correlation  with  increased  interval  be- 
tween tests  (.62  and  .63  at  six  months,  .47  and  .52  at  twelve  months). 

Sigma  Scores 

Kawin's  (15)  children  gained  significantly  in  sigma  score  on  retest 
from  their  first  to  their  second  test.  From  second  to  third  tests  the 
gain  was  not  significant.  Our  groups  of  children  retested  at  six-, 
twelve-,  and  eighteen-month  intervals  tested  initially  higher  than  Ka- 
win's group  and  the  gains  were  not  entirely  significant.  Our  results 
agree  with  Kawin's  in  showing  no  gain  from  second  to  third  tests.  In 
our  group  the  explanation  for  the  differences  appears  to  lie  in  the 
amount  of  intervening  preschool  attendance  (see  Table  10  and  Effects 
of  Preschool  Attendance  (p.  52).  Our  group  retested  at  an  interval 
of  one  week  started  at  a  lower  level  and  made  a  greater  gain  than  our 
other  groups.  This  gain  was  attributed  to  practice  effects  (see  Change 
on  Retests  (p.  31). 

Correlations  of  sigma  scores  reported  by  the  different  investigators 
are  in  quite  close  agreement,  with  the  exception  that  Stutsman's  (28) 
figure  of  .71  ±  .03  between  second  and  third  tests  is  higher  than  Kawin's 
figure  of  .57  ±  .06  between  second  and  third  tests.  The  age  ranges 
are  comparable.  Stutsman's  interval  range  is  much  more  restricted, 
being  Hmited  to  6  to  9  months,  while  Kawin's  interval  range  is  2  to  19 
months.  Our  correlation  between  second  and  third  tests  at  an  interval 
closely  comparable  to  Stutsman's  (5  to  7  months  in  our  group)  was 
.58  ±  .07,  a  figure  which  is  strikingly  in  agreement  with  Kawin's  re- 
sults and  lower  than  Stutsman's.  Stutsman's  correlation  between  first 
and  second  tests  agrees  very  closely  with  the  results  reported  by  Kawin 
and  our  study.    The  respective  correlations  were  .59,  .59,  and  .55. 

The  highest  correlation  on  sigma  scores  in  the  table,  .92  ±  .02,  is 
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that  obtained  in  our  study,  on  retests  at  one  week.  Stutsman's  corre- 
lation of  .72  ±  .04  at  a  two-month  interval  is  the  next  highest  figure 
and  the  next  shortest  interval.  Our  results  show  some  further  decrease 
in  the  correlation  with  length  of  interval  from  six  to  eighteen  months, 
the  correlation  at  six  months  being  .54,  at  twelve  months  .50,  and  at 
eighteen  months  .47.  Kawin's  results  also  indicate  reduction  in  corre- 
lation with  increasing  interval,  since  her  correlation  between  first  and 
third  tests  was  .49  as  compared  with  .59  between  first  and  second  tests. 
Stutsman's  correlation  between  second  and  third  tests  (.71  ±  .03), 
however,  was  as  high  as  her  correlation  at  two  months. 

Kawin's  (15)  correlations  between  Binet  IQ's  on  retests  were  higher 
than  her  correlations  between  sigma  scores.  For  114  children  retested 
at  an  interval  of  10.6  months,  the  correlation  between  first  and  second 
test  Binet  IQ's  was  .75  ±  .03  as  compared  with  .59  ±  .03  for  the  169 
children  on  sigma  score  retests  at  9.2  months.  For  thirty-nine  children 
the  Binet  correlation  between  second  and  third  tests  was  .84  ±  .03,  as 
compared  with  .57  ±  .06  for  sigma  scores  on  second  and  third  tests 
for  fifty-six  children  retested  at  an  interval  of  8.7  months.  From  first 
to  third  tests,  the  correlation  on  Binet  was  .75  ±  .05  (39  cases)  as 
compared  with  .49  ±  .07  on  sigma  scores  (56  cases). 

Our  correlations  for  Binets  were  lower  than  Kawin's.  For  the  total 
group  (N  ^  119)  with  a  six-month  interval  the  correlation  was  .64  ± 
.04.  For  the  sixty-three  children  from  first  to  second  test  the  correla- 
tion was  .67  ±  .04,  for  the  thirty-eight  children  from  second  to  third 
test  .61  ±  .07,  and  for  the  thirty-five  children  from  first  to  third  test 
.69  ±  .06.  For  the  fifty-one  children  with  11  to  13  months  between 
tests  the  correlation  was  .66  ±  .05.  These  were  all  higher  than  com- 
parable figures  for  sigma  scores. 

Raw  Scores 

Correlations  between  raw  scores  on  retests  are  presented  by  Stuts- 
man and  Kawin.  It  is  to  be  expected  that  these  correlations  will  be 
higher  than  for  intelligence  quotients  or  sigma  scores,  since  age  is  a 
factor  in  determining  relative  ranking  in  raw  scores.  Stutsman  (28) 
has  pointed  out  that  narrowing  the  age  range  of  the  group  reduces  the 
correlation.  The  restriction  of  one  of  her  groups  to  a  one-year  age 
range  apparently  explains  the  correlation  of  .72  as  compared  with  the 
higher  values  (.85  to  .95)  when  the  age  range  was  wider.  Kawin  re- 
ported a  correlation  of  .72  between  raw  scores  on  first  and  second  tests, 
which  was  reduced  to  .59  when  chronological  age  was  held  constant. 
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The  latter  value  compares  very  closely  with  the  values  obtained  for 
sigma  scores  by  Stutsman,  Kawin,  and  our  study,  and  for  intelligence 
quotients  obtained  by  DriscoU  and  our  study. 

Age  Differences  on  Retests,  Compared  With  Binet 

Comparison  of  gains  over  a  six-month  interval  by  different  age 
groups  has  been  made  by  Driscoll  ( 7 ) .  The  children  in  her  study  were 
examined  in  the  nursery  school  and  clinic  of  the  Child  Development 
Institute  of  Teachers  College,  Columbia  University.  The  two  sources 
were  combined  in  the  treatment  of  data.  Half-year  age  groups  were 
compared,  the  exact  year  or  exact  half-year  forming  the  midpoint  of  a 
group.  For  example,  the  age  24  months  included  a  range  from  21 
months  to  26.9  months.  The  intelligence  quotients  used  were  converted 
measures.  The  mental  age  obtained  by  a  child  was  transferred  into 
a  standard  deviation  value  which  in  turn  was  transferred  into  its 
appropriate  IQ  value.  Driscoll  states  that  the  difference  beween  the 
IQ  obtained  in  this  way  and  the  IQ  obtained  directly  by  dividing  men- 
tal age  by  chronological  age  ranged  from  1  to  5  points. 

From  Table  44  it  will  be  seen  that  significant  gains  were  made  over 
a  six-month  interval  at  ages  30  and  36  months,  but  that  no  gain  was 
made  at  24  months.  In  our  group,  two-year-old  children  gained  as 
much  as  three-  and  four-year-old  children.  The  gains  were  quite  simi- 
lar to  Driscoll's  except  at  this  one  age  level. 

Driscoll's  correlations  indicate  no  particular  trend  for  consistency  on 
retest  to  increase  or  decrease  with  age.  The  correlation  at  42  months 
was  lower  than  at  the  other  ages,  but  the  number  of  cases  was  small. 

There  was  an  increase  in  the  mean  IQ  with  age.  In  Driscoll's  data 
the  means  varied  from  106.8  at  24  months  of  age  to  122.9  at  42  months. 
Our  data  showed  similar  differences:  108.9  at  two  years,  117.1  at  three 
years,  and  123.5  at  four  years.    Binet  means  were  higher  throughout. 

Driscoll's  correlation  (.62  ±  .05)  for  the  entire  age  range,  24  to  42 
months,  on  eighty  cases,  is  almost  identical  with  our  correlation  ( .63  ± 
.04)  on  127  cases  20  to  62  months  of  age. 

Binet  correlations  tended  to  run  slightly  higher  in  each  of  Driscoll's 
groups  than  Merrill-Palmer  correlations  and  there  was  a  rise  in  Binet 
correlation  with  increasing  age.  However,  when  the  total  age  range  of 
24  to  42  months  was  used  the  correlation  for  109  cases  was  almost 
identical  (.61  ±  .04)  with  the  Merrill-Palmer  correlation.  Our  Binet 
correlation  for  119  children  over  a  six-month  interval  was  the  same 
(.63  ±  .04)  as  the  Merrill-Palmer  correlation. 
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24        6        37   106.8   107.8    1.0       .56  ±  .08    37   120.4   122.4   2.0        .58  ±  .07 
30        6        47   107.0   114.3    7.3   3.8   .54  ±  .07    42   119.5   127.6   8.1        .64  ±:  .06 
36        6        33   111.9   122.3   10.4   4.5   .60  ±  .08    43   122.1   127.4   5.3        .73  ±  .05 
42        6        16   122.9   128.4    5.5        .39  ±  .14    12   129.7   128.8  —  .9        .80  ±  .07 
24  to  42   6        80   108.6   114.6    6.0   4.0   .62  ±  .05   109   117.6   121.9   4.3   3.2   .61  ±  .04 
18  to  29   5  to   7   17   108.9   118.8    9.9 
30  to  41   5  to   7   64   117.1   124.4    7.3 
42  to  53   5  to   7   45   123.5   129.7    6.2 
20  to  62   5  to   7  127   118.4   125.6    7.2   3.6   .63  ±   .04   119   129.7   131.6   1.9    .8   .63  ±  .04 

12        40   105.4   113.2    7.8   3.0   .47  ±   .08    91   117.2   122.9   5.7   3.7   .60  ±  .05 
20  to  62  11  to  13  53       116.2   128.4   12.2   4.2   .52  ±  .07    51   130.2   132.6   2.4    .7   .63  ±  .06 

18                                            38   117.9   12S.S   7.6   2.7   .56  ±   .08 
20  to  62  IS  to  20   24   111.8   132.9   21.1   4.6   .50  -+-  .11    24   127.2   126.4    .8    .2 
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It  will  be  noted  that  DriscolFs  correlations  for  the  Merrill-Palmer 
correspond  more  closely  to  our  correlation  covering  a  period  of  pre- 
school attendance  (.60  ±  .05  for  fall  to  spring  tests)  than  to  our  corre- 
lation covering  a  period  of  nonattendance  (.73  ±  .05  for  spring  to  fall 
tests). 

When  the  interval  between  tests  was  a  year,  the  correlation  was  high- 
er for  Binet  than  for  Merrill-Palmer.  Driscoll's  and  our  results  are  in 
close  agreement  (.47  and  .52  for  Merrill-Palmer,  .60  and  .63  for  Binet). 

Sex  Differences  on  Retests,  Compared  With  Binet 

The  percentages  of  each  sex  who  gained  on  retest  at  six  months  and 
at  twelve  months  in  Driscoll's  (7)  group  and  in  our  groups  are  com- 
pared in  Table  45.  More  of  our  boys  than  Driscoll's  (71  per  cent  ver- 
sus 56  per  cent)  gained  over  a  six-month  period  and  more  of  our  girls 
than  Driscoll's  gained  over  a  twelve-month  period  (90  per  cent  versus 
64  per  cent).  Otherwise  the  percentages  were  very  similar.  The 
results  do  not  permit  any  generalization  as  to  sex  differences  in  number 
gaining  on  retest. 

The  two  studies  agree  in  showing  a  smaller  percentage  gaining  on 
the  Binet  test  than  on  the  Merrill-Palmer.  The  percentages  gaining 
on  Binet  retests  ranged  from  43  to  71.  In  both  studies  when  the  Mer- 
rill-Palmer gains  showed  differences  between  the  sexes  in  percentage 
gaining,  there  was  the  same  direction  of  difference  on  the  Binet.  Since 
in  our  group,  the  same  children  were  involved  in  Binet  and  Merrill- 
Palmer,  it  appears  that  whatever  induces  gains  on  one  scale  also  affects 
the  other  scale. 

The  amount  of  gain  and  loss  as  related  to  sex  differed  in  the  two 
studies.  In  both  interval  groups  Driscoll's  boys  made  larger  median 
gains  and  smaller  median  losses  than  the  girls.  Our  results  were  con- 
flicting. On  Binet  test  all  groups  of  boys  made  larger  median  gains 
than  girls,  although  the  difference  was  only  .5  point  in  one  of  our 
groups.  The  median  gains  of  the  boys  ranged  from  11.0  to  20.0,  and 
those  of  the  girls  from  7.0  to  11.0.  Results  on  median  losses  were 
conflicting.  The  range  of  median  losses  of  boys  was  5.0  to  10.5  and 
of  girls  6.0  to  9.8. 

Gains  on  Retests  According  to  IQ  Level 

In  Table  46  are  compared  the  percentages  of  children  gaining  and 
losing  and  the  median  gains  and  losses  on  Merrill-Palmer  and  Binet 
retests  at  a  six-month  interval.  In  both  Driscoll's  (7)  and  our  groups 
there  was  an  increase  in  the  percentage  gaining  with  decrease  in  initial 
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IQ  classification,  with  the  exception  of  a  reversal  of  position  of  Dris- 
coll's  superior  and  normal  groups.  Binet  changes  showed  the  same 
tendency,  except  for  an  additional  reversal  of  position  between  superi- 
or and  normal  in  our  group. 

Median  gains  in  Driscoll's  group  showed  a  tendency  to  increase 
with  decrease  in  initial  IQ.  This  tendency  was  not  evident  in  our  data. 
Median  losses  were  irregular  in  amount  at  the  different  IQ  levels  on 
the  Merrill-Palmer.  The  Binet  showed  a  regular  increase  in  median 
gain  from  higher  to  lower  classifications.  In  Driscoll's  group  the  me- 
dian gains  on  Binet  varied  from  4.0  at  the  genius  level  to  19.0  at  the 
normal  level.     In  our  group  the  median  gains  varied  from  7.0  to  13.0. 


Table   46 
Gains  Over  Interval  of  Six  Months  According  to  IQ  Level 


Per  Cent 

Per  Cent 

Per( 

Zent 

Median 

Median 

Terman 

Children 

Gaining 

Losing 

Same 

of  Gains 

of  Losses 

1^ 

r^ 

1^ 

r-^ 
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Q 
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Men 

ill-Palmer 

Genius 

0 

11 

9 

91 

0 

7.0 

12.0 

Very  Superior 

18 

48 

SO 

71 

50     25 

0 

4 

5.8 

12.5 

8.0 

5.5 

Superior 

14 

28 

71 

79 

29      18 

0 

4 

15.0 

11.0 

13.5 

3.0 

Normal 

39 

39 

64 

85 

31      13 

5 

3 

12.3 

10.0 

6.8 

6.0 

Dull 

7 

1 

86 

100 

14       0 

0 

0 

16.3 

4.0 

Borderline 

2 

0 

100 

0 

0 

25.5 

0.0 

Binet 

Genius 

7 

a 

29 

ii 

57     67 

14 

0 

4.0 

7.0 

12.5 

13.0 

Verv  Superior 

43 

51 

56 

59 

39     39 

4 

2 

9.8 

7.5 

5.7 

8.0 

Superior 

26 

17 

38 

88 

58       6 

4 

6 

15.0 

11.0 

6.0 

4.0 

Normal 

32 

18 

66 

72 

28      22 

6 

6 

19.0 

13.0 

2.0 

2.5 

Likewise  there  was  a  regular  decrease  in  the  median  losses  on  Binet 
from  high  to  lower  classifications.  In  Driscoll's  group  the  median 
losses  on  Binet  varied  from  12.5  at  the  genius  level  to  2.0  at  the  normal 
level.     In  our  group  the  median  losses  varied  from  13.0  to  2.5  points. 


Changes  During  Periods  of  Preschool  Attendance 
and   nonattendance 

The  effects  of  preschool  attendance  upon  changes  in  Merrill-Palmer 
intelligence  have  been  studied  by  Kawin  and  Hoefer  (16),  Barrett  and 
Koch   (2),  and  Waring   (36).     The  former  two  used  the  method  of 
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comparison  by  control  groups.  Kawin  and  Hoefer  carefully  matched 
twenty-two  pairs  of  children  applying  for  admission  to  two  nursery 
schools,  the  Winnetka  school  whose  entrants  were  of  very  high  socio- 
economic status  and  the  Franklin  school  of  lower  status.  The  children 
who  were  admitted  to  these  two  nursery  schools  were  matched  with 
other  nonadmitted  children  on  the  basis  of  age,  mental  age,  sex,  and 
economic  status.  Just  prior  to  entering  nursery  school,  the  preschool 
group  was  0.2  months  higher  than  the  control  group  in  mental  age 
and  3.5  percentile  ranks  superior.  After  7.8  months,  the  two  groups 
were  still  almost  identical  in  ability,  the  difference  being  0.1  month  in 
mental  age  and  2.1  percentile  ranks  (Table  47).  The  preschool  group 
thus  did  not  show  greater  growth  associated  with  their  nursery  school 
experience.  Both  groups  had  gained  large  amounts  in  percentile  rank, 
24.6  and  26.0  respectively.  Their  mental  age  increase  (11.4  and  11.5 
months)  was  greater  than  the  chronological  age  difference.  Barrett 
and  Koch  (2)  studied  two  orphanage  groups  matched  on  sex,  age, 
initial  Merrill-Palmer  score,  and  length  of  institutional  experience. 
After  an  interval  of  six  to  nine  months  in  which  one  group  of  seven- 
teen children  attended  nursery  school,  but  otherwise  led  the  same  life 
as  the  control  children,  retests  were  made.  The  preschool  group  made 
a  very  large  gain,  20.9  points  in  IQ,  while  the  control  group  gained  5.1 
points.  It  appeared  that  the  nursery  school  experiences  had  definitely 
resulted  in  accelerating  the  IQ  of  these  children. 

The  gain  made  by  Barrett  and  Koch's  nursery  school  children  was 
considerably  larger  than  the  gain  made  by  the  preschool  children  in 
our  study.  However,  the  orphanage  children  were  considerably  lower 
in  initial  ability,  their  mean  IQ  being  91.7,  while  the  mean  IQ  of  the 
Iowa  City  children  was  118.1.  Out  of  the  Iowa  City  group  twenty-three 
children  who  tested  90  to  109  on  their  fall  test,  with  a  mean  of  100.6, 
gained  14.0  points  from  fall  to  spring.  The  90  to  99  portion  of  the 
Iowa  City  fall  group  was  composed  of  nine  children  who  gained  15.3 
points;  the  100  to  109  portion  was  composed  of  fourteen  children 
gaining  13.2  points.  The  fourteen  children  testing  90  to  109  in  the 
spring,  with  a  mean  of  102.1,  gained  5.1  points  from  spring  to  fall, 
the  same  amount  of  gain  as  Barrett  and  Koch's  control  group.  Thus 
the  two  studies  agree  not  only  in  trend,  but  fairly  closely  in  amount  of 
gain  when  initial  ability  is  taken  into  consideration. 

From  the  mean  chronological  ages  and  mean  mental  ages  given  by 
Kawin  and  Hoefer  (16),  intelligence  quotients  were  computed  in  order 
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to  make  a  more  direct  comparison  with  Barrett  and  Koch's  results 
and  the  results  of  this  study.  It  will  be  seen  that  the  mean  initial 
intelligence  quotients  fell  within  the  90  to  109  level,  and  that  the  gains 
made  by  the  preschool  group  correspond  rather  closely  with  the  gains 
of  the  preschool  children  of  that  level  of  initial  ability  in  our  study, 
while  the  gain  of  Kawin  and  Hoefer's  control  group  far  exceeded  the 
summer  gains  of  Iowa  City  children  and  of  the  control  orphanage  group 
of  Barrett  and  Koch. 

Percentile  rank  comparisons  reveal  similar  agreement  of  Kawin  and 
Hoefer's  preschool  group  with  Iowa  City  children  and  disagreement  of 
their  control  group  with  summer  changes  of  Iowa  City  children.  The 
gain  in  percentile  rank  from  fall  to  spring  for  the  twenty-three  chil- 
dren testing  90  to  109  IQ  was  22.0  ranks  as  compared  with  24.6  for 
Kawin  and  Hoefer's  preschool  group,  while  the  spring  to  fall  change 
for  the  fourteen  children  similarly  classified  was  9.7  percentile  ranks 
as  compared  with  26.0  for  Kawin  and  Hoefer's  control  children. 

Waring's  study  (36),  while  based  upon  a  larger  number  of  children, 
is  reported  very  briefly.  In  all  probability,  the  initial  level  of  the 
group  corresponded  more  closely  with  the  total  Iowa  City  group  than 
was  the  case  in  the  other  two  studies,  since  the  children  were  in 
attendance  at  the  Cornell  Liniversity  nursery  school.  In  five  months 
of  preschool  attendance,  the  children  accomplished  as  much  gain  in 
mental  age  as  they  accomplished  in  eight  months  of  vacation  time. 

Thus  all  of  the  studies  that  have  made  this  type  of  analysis  agree 
in  gains  of  the  children  while  attending  preschool.  The  amount  as 
well  as  the  fact  of  gain  is  in  close  agreement,  considering  the  possible 
variations  in  preschool  environment.  The  different  preschools  appeared 
to  be  about  equally  effective.  All  of  the  studies  agree  also  in  the  fact 
of  gain  of  the  control  groups,  but  the  one  study  by  Kawin  and  Hoefer 
deviates  from  the  others  in  the  amount  of  gain. 

Relation  to  Number  of  Days  of  Preschool  AttendAxNce 

Prior    to   Test 

Only  one  other  study  has  reported  on  the  relationship  of  the  child's 
intelligence  to  the  number  of  days  of  preschool  attendance  prior  to 
the  test.  Goodenough  (9)  included  correlations  between  numl)cr  of 
days  of  attendance  and  i\Ierrill-Palmer  ability  and  Minnesota  Pre- 
school Scale  ability  for  thirty-three  children,  as  a  rather  incidrntal  part 
of  a  study  on  interrelationships  in  behavior.     The  correlations  with 
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Table  48 
Relation  to  Number  of  Days  of  Preschool  Attendance  Prior  to  Test 


Investigator 


Chil- 
dren 


Sex 


Age 
Range, 
Months 


Days 

At- 
tendance 


Correlations 


Mental 
Agp 


Mental 
Age  with 
Chrono- 
logical 
Age 
Constant 


Intelli- 
gence 
Quotient 


Merrill-Palmer   Scale 


Goodenough   (9) 

Wellman 

Wellman 


33  27  to  59 

95        Boys   20  to  62   1  to  280 

89        Girls    20  to  62  1   to  280 


.74        .42 


.46 
.13 
.41 


.07 
.06 


Minnesota   Preschool   Scale 


Goodenoueh   f9) 


33 


27   to  59 


.73 


.44 


.30 


mental  age  were  .74  and  .73  respectively  for  the  two  scales  (Table  48), 
indicating  considerable  tendency  for  the  children  with  the  longer 
amounts  of  attendance  to  possess  the  higher  mental  ages.  When  chrono- 
logical age  was  held  constant,  the  partial  correlations  of  mental  age 
with  number  of  days  of  preschool  attendance  were  .42  and  .44.  Corre- 
lations of  IQ  with  days  attendance  were  .46  and  .30.  The  two  scales 
thus  gave  very  comparable  relationships,  IQ  on  the  Minnesota  Scale 
being  less  related  to  number  of  days  attendance  than  IQ  on  the  Merrill- 
Palmer  scale. 

Our  result  for  eighty-nine  girls  was  in  close  agreement  with  Goode- 
nough's  correlation,  but  our  correlation  for  ninety-five  boys  was  only 
.13  ±  .07,  indicating  no  particular  tendency  for  the  intelligence  quo- 
tient of  boys  to  be  related  to  number  of  days  they  had  attended  pre- 
school. When  sigma  score  and  percentile  ranks  instead  of  IQ  were 
correlated,  no  relationship  was  found  for  the  girls,  the  correlations 
being  .10  ±  .07  for  sigma  score  and  .18  ±  .07  for  percentile  rank. 

The  amount  of  attendance  in  our  study  varied  up  to  280  days  and 
was  fairly  equally  distributed  for  boys  and  girls.  Forty-eight  per  cent 
of  the  boys  and  66  per  cent  of  the  girls  had  attended  less  than  forty- 
one  days.  Forty-five  per  cent  of  the  boys  and  30  per  cent  of  the  girls 
had  attended  more  than  eighty  days  (equivalent  of  four  preschool 
months). 

In  view  of  the  conflicting  correlations  for  girls  when  different  methods 
of  scoring  were  used,  conclusions  regarding  the  size  of  relationship 
between  amount  of  attendance  and  Merrill-Palmer  ability  should  be 
tentative. 
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Correspondence  Between  Merrill-Palmer  and  Binet 

Relation  to  Binet  Means 

Mental  Age. — Comparisons  between  Merrill-Palmer  and  Binet  mental 
ages  have  been  made  by  Cushing  (6)  and  Rust  (25).  Their  results 
(Table  49)  are  in  agreement  with  ours  in  finding  a  higher  mental  age 
on  the  Binet  than  Merrill-Palmer.  The  difference  in  Rust's  (25)  group 
was  shown  to  be  statistically  significant. 

Correlations  between  Merrill-Palmer  and  Binet  mental  ages  pre- 
sented by  Kawin  (15)  and  Stutsman  (27)  agree  very  closely,  all  be- 
ing .78  or  .79.  Rust's  (25)  correlation  of  .63  is  lower,  but  her  age 
group  was  much  more  restricted.  Kuenzel's  (17)  correlation  of  .94 
for  children  in  the  Mooseheart  Baby  village  was  very  much  higher 
than  that  found  by  any  other  investigator. 

Intelligence  Quotients. — Driscoll  (7),  Jersild  and  Markey  (14), 
Nelson  {2?>),  and  Rust  (25)  have  compared  Merrill-Palmer  and  Binet 
IQ's.  All  agree  in  finding  higher  Binet  than  Merrill-Palmer  IQ's 
(Table  49).  Nelson's  group  showed  less  superiority  than  the  other 
groups  of  the  same  level  and  age. 

Correlations  reported  by  Driscoll  (7),  Nelson  {2?>),  and  Rust  (25) 
ranged  from  .55  ±  .06  to  .76  ±  .05.  Our  correlations  tend  to  run 
somewhat  lower  although  overlapping  (.45  ±  .05  to  .63  ±  .04). 

By  IQ  Levels. — While  our  children  showed  a  definite  trend  for  the 
difference  between  Merrill-Palmer  and  Binet  IQ  to  vary  with  IQ  level, 
Rust's  (25)  group  did  not  show  this  trend,  except  that  children  with 
Binet  IQ's  of  100  to  120  were  less  superior  over  their  Merrill-Palmers 
(5.2  points)  than  children  with  Binet  IQ's  above  120  (superiority  12.5 

to  15.6  points) : 

Binet  IQ  Level  Children       Difference* 

Rust,  Ages  33  to  39  Months 


141  to  175 

27 

12.5 

131  to  140 

2,2, 

13.7 

121  to  130 

14 

15.6 

100  to  120 

26 
Weliman 

5.2 

140  to  179 

72 

19.1 

130  to  139 

61 

8.7 

120  to  129 

81 

5.5 

100  to  119 

97 

—  4.0 

*Binct  is  higher 
Our  group  testing  at  100  to  119  was  4.0  points  inferior  in  Binet,  while 
Rust's  children  at  this  level  were  5.2  points  superior. 

Rust  used  the  Kuhlmann-Binet  entirely  with  a  restricted  age  range 
of  2>Z  to  39  months,  while  our  group  was  a  mi.xture  of  Kuhlmann-  and 
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Stanford-Binets  and  included  an  age  range  of  two  to  five  years.  How- 
ever, that  does  not  seem  to  explain  the  differences,  since  our  trend  was 
so  consistently  regular.  Driscoll's  (7)  comparisons  with  Kuhlmann- 
Binet  showed  about  the  same  percentage  of  children  at  30  and  36 
months  making  higher  scores  on  the  Kuhlmann  as  at  the  other  ages. 
Her  figures  were: 


Chronological 

Per  Cent  Lower 

Age,  Months 

Children 

on  Merrill-Palmer 

24 

53 

76 

30 

71 

87 

36 

85 

86 

42 

54 

80 

48 

30 

77 

Possibly  the  environments  of  Rust's  children  emphasized  the  types  of 
abilities  measured  by  the  Binet  test  more  relatively  to  Merrill-Palmer 
abilities  than  was  true  in  our  group,  except  for  those  children  in  our 
group  who  were  extremely  high  in  Binet  ability. 

The  percentage  of  children  at  the  different  IQ  levels  for  whom  the 
Merrill-Palmer  was  lower  was  computed  by  Driscoll  (7),  for  three- 
year-old  children.  The  comparisons  are  presented  in  Table  50.  Dris- 
coll's results  and  ours  are  in  close  agreement  in  showing  a  regular  trend 
for  the  percentage  to  rise  with  successively  higher  IQ  classification. 
Driscoll's  percentages  run  considerably  higher  than  ours  at  each  classifi- 
cation, but  the  trend  is  the  same. 

The  median  difference  for  children  whose  Merrill-Palmer  was  lower 
than  their  Binet  increased  regularly  with  increase  in  IQ  in  both  Dris- 
coll's and  our  groups.     Children  of  average  Binet  IQ  who  were  lower 


Table    50 
Percentage  of  Children  Classified  According  to  Binet  IQ  Who-  Differed  in 

Merrill-Palmer  IQ 


Percentage  of  Children  for 

Median  Difference  in  IQ  j 

Children 

Whom  Merrill-Palme 

r  IQ  Was 

of  Children 

Who  Were 

Higher 

Lower 

Same 

Higher 

Lower 

r- 

*^-^ 

t^ 

t-^ 

r- 

r^ 

x^ 

Terman 

* 

c 

~-^ 

c 

^"^^ 

c 

^    ' 

c 

^-^ 

c 

^' — ' 

c 

Classification 

O 
u 

S 

s 

u 

B 

S 

"o 

6 

"o 

o 

s 

t« 

ir> 

t/i 

t/i 

Jn 

t/j 

^_2 

p 

Q 

Q 

Q 

Q 

Genius 

22 

72 

0     15 

100     83 

0       1 

0.0        5.0 

24.5      24.5 

Very  superior 

34 

142 

9     36 

91      62 

0        2 

6.5        7.0 

20.8      14.5 

Superior 

16 

48 

7      50 

87     46 

7        4 

13.0     10.5 

13.5        9.5 

Normal 

10 

63 

10     57 

60     37 

30       6 

9.0      17.0 

8.5       9.0 

Dull 

3 

9 

100      78 

0     11 

0     11 

4.5      10.0 

10.0 

*Three-vear-old  children. 
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in  Merrill-Palmer  IQ  were  8.5  and  9.0  points  lower  in  the  two  studies, 
while  children  of  genius  Binet  IQ  who  were  lower  in  IMerrill-Palmer 
IQ  were  24.5  points  lower  in  both  studies.  In  the  intervening  classifi- 
cations Driscoll's  groups  showed  larger  differences  than  our  groups. 

Driscoll's  study  supports  ours  in  showing  an  increasing  divergence 
between  Merrill-Palmer  and  Binet  IQ's,  both  in  percentage  of  children 
and  in  amounts  of  divergence,  with  increase  in  Binet  IQ.  As  the  per- 
centage of  children  increases,  the  median  difference  increases  also. 
Rust's  (25)  findings  are  not  in  agreement  on  the  correspondence  be- 
tween the  two  tests. 

Relation  to  Subsequent  Binets 

Driscoll  (7)  has  presented  comparisons  between  Merrill-Palmer  and 
Kuhlmann  tests  as  related  to  subsequent  Stanford-Binets.  Two  groups 
were  compared,  one  being  two  and  three  years  of  age  on  initial  test 
and  the  other  three  and  four  years  of  age  and  both  receiving  the 
Stanford-Binet  at  five  years  of  age  or  older  (Table  51).  Our  groups 
which  compared  with  Driscoll's  in  age  and  interval  were  two-year-olds 
retested  three  years  later,  three-year-olds  retested  two  years  later,  and 
four-year-olds  retested  one  year  later. 

In  both  studies  subsequent  Stanfords  were  higher  than  the  ^lerrill- 
Palmers.  The  differences  ranged  from  less  than  1  point  to  21  points 
in  IQ.  Correlations  were  similar  in  the  two  studies,  with  one  excep- 
tion being  slightly  higher  from  initial  Kuhlmann  to  Stanford  than  from 
Merrill-Palmer  to  Stanford.  The  correlations  from  Merrill-Palmer 
ranged  from  .41  to  .66  and  from  Kuhlmann  .54  to  .71. 

Relation  to  IVIinnesota  Preschool  Scale 

A  small  amount  of  work  has  been  reported  on  comparisons  of  Merrill- 
Palmer  results  with  the  Minnesota  Preschool  Scale  (Table  52).  Jer- 
sild  and  Markey  (14)  give  comparative  means  for  two  small  groups 
of  children.  In  one  group  the  mean  IQ  on  the  Minnesota  scale  was  6 
points  higher  than  the  Merrill-Palmer  IQ;  in  the  other  group  3  points 
higher.  In  our  group,  which  was  small  also,  the  means  were  similar 
on  the  two  tests. 

The  correlation  between  Merrill-Palmer  and  Minnesota  IQ's  in  our 
study  was  higher  (.84  ±  .04)  tliaii  in  Goodenough's  (9)  group,  her 
correlation  being  .67.     We  obtained  the  same  relation.ship   (.77)   be- 
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tween  Merrill-Palmer  and  verbal  IQ  on  the  Minnesota  scale  as  be- 
tween Merrill-Palmer  and  the  nonverbal  Minnesota  IQ. 

Relation  to  Occupation  of  Father 

Kawin  (IS)  compared  two  groups  of  very  different  socio-economic 
status.  One  group  of  sixty-two  children  was  composed  of  children  at- 
tending the  Winnetka  nursery  school.  About  90  per  cent  of  the  fathers 
of  these  children  were  in  the  professional  classes.  The  other  group  of 
sixty-two  children  was  composed  of  children  attending  the  Mary  Crane 
nursery  school,  about  50  per  cent  of  whose  fathers  were  unskilled 
laborers.  The  two  groups  were  paired  on  chronological  age  at  the 
time  of  the  Merrill-Palmer  test,  with  a  difference  not  exceeding  two 
months  between  pairs. 

Kawin  found  very  little  difference  between  these  two  groups  in 
Merrill-Palmer  scores.  The  Winnetka  group  made  scores  very  slightly 
higher  than  the  Mary  Crane  group,  but  the  differences  were  not  signifi- 
cant (Table  53).  Their  mental  age  was  2.2  months  higher  than  that 
of  the  Mary  Crane  children,  their  sigma  score  .1  higher,  their  percen- 
tile rank  4.8  higher,  and  their  IQ  5.7  higher.  The  ratios  of  the  differ- 
ences to  the  probable  errors  of  the  differences  yielded  the  following: 
for  mental  age  1.5,  for  sigma  score  1.3,  and  for  percentile  rank  1.4. 
The  ratio  for  the  difference  between  intelligence  quotients  was  not 
given.  These  ratios  indicate  the  following  chances  in  100  of  true 
differences:   84,  81,  and  83  respectively. 

On  Stanford-Binet,  however,  the  Winnetka  group  was  clearly  superi- 
or to  the  Mary  Crane  group.  Forty-eight  of  the  Winnetka  children 
and  forty  of  the  Mary  Crane  children  received  the  Binet  test.  The 
Winnetka  mean  was  123.9  while  the  Mary  Crane  mean  was  105.9,  a 
difference  of  18.0  points.  This  difference  was  statistically  significant, 
the  ratio  of  the  difference  to  the  probable  error  of  the  difference 
being  9.0. 

Compared  with  Iowa  City  children  entering  the  jirescht)!)!  labora- 
tories, the  Winnetka  children  scored  low  in  Merrill-Palmer  ability,  but 
equal  in  Binet  ability.  About  75  per  cent  of  the  Iowa  City  group  had 
fathers  in  the  professional  classes,  as  compared  with  about  90  per  cent 
of  the  Winnetka  children.  The  mean  age  was  very  similar,  the  Iowa 
City  children  being  1.9  months  older.  The  Iowa  (Mty  childien  were 
.53  sigma  score  superior  to  the  Winnetka  chiKheii,  19.0  percentile 
ranks   superior,    8.3    points   sui>crior    in    Merrill-rainier    IQ,    and    1.3 
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points  inferior  in  Binet  IQ.  The  ratios  of  the  differences  to  the  stand- 
ard deviation  of  the  differences  were  respectively:  for  sigma  score  3.9; 
for  percentile  rank  4.7,  indicating  complete  statistical  significance.  The 
ratio  for  Merrill-Palmer  intelligence  quotients  could  not  be  computed 
because  Kawin  did  not  report  probable  errors  of  these  means.  The 
difference  in  Binet  IQ  was  obviously  insignificant. 

The  portion  of  the  Iowa  City  group  whose  fathers  were  in  the  pro- 
fessional classes  made  scores  so  similar  to  the  total  group  of  new 
entrants  that  significance  of  differences  with  Kawin's  groups  was  com- 
puted only  on  the  total  group  of  new  entrants. 

Children  entering  the  preschool  laboratories  were  superior  to  the 
Mary  Crane  group  as  follows:  .63  sigma  score,  23.8  percentile  ranks, 
14.0  Merrill-Palmer  IQ  points,  and  16.7  Binet  IQ  points.  The  ratio 
for  sigma  scores  was  4.3  and  for  percentile  ranks  5.5. 

It  is  of  interest  that  in  the  particular  samplings  involved  neither 
Kawin  nor  the  present  study  showed  any  substantial  differences  in 
Merrill-Palmer  ability  between  different  occupational  classes  and  that 
both  studies  showed  significant  differences  in  Binet  ability  of  the  same 
children.  Kawin's  groups  were  much  more  widely  separated  occupa- 
tionally  than  the  groups  compared  in  the  present  study.  At  the  same 
time  it  is  puzzling  to  find  an  explanation  for  the  low  Merrill-Palmer 
performance  of  the  Winnetka  children  in  comparison  with  Iowa  City 
children.  It  does  not  appear  to  be  in  such  factors  as  conditions  of 
testing  and  training  of  examiners.  Iowa  City  children  live  in  a  small 
community,  with  ample  outdoor  and  indoor  play  space.  In  general 
they  are  provided  with  a  well-selected  assortment  of  play  materials  at 
home,  and  the  direct  responsibility  for  care  of  the  children  falls  upon 
the  mother  who  is  vitally  interested  in  her  child's  development.  These 
may  be  factors  affecting  the  intellectual  level  of  the  children  when 
they  enter  preschool. 

Relation  to  Other  Characteristics  of  Children 

Correlations  between  Merrill-Palmer  scores  and  a  number  of  charac- 
teristics were  computed  by  Goodenough  (9)  on  a  group  of  thirty-three 
nursery  school  children.  These  correlations  have  been  rearranged  in 
Table  54  in  order  of  size  of  relationship  with  Merrill-Palmer  IQ.  The 
highest  correlations  for  IQ  (.46,  .42,  and  .41)  were  with  length  of 
nursery  school  attendance,  ratings  on  attractiveness  of  personality, 
and  ratings  on  beauty.     Other  positive  relations  were  with  leadership, 
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Table  54 
Relation  to  Other  Characteristics:      Comparison  with  Minnesota  Preschool   Scale 
Results   on   Thirty-Three   Nursery   School  Children,   Twenty-Seven 
to  Fifty-Nine  Months  of  Age* 


Mental  Aere 

Intelligence 

Characteristics 

o 

Quotients 

Zero  Order 

Chronological 

Zero  Order 

Correlations 

Age,  Constant 

Correlations 

Merrill- 

Minne- 

Merrill- 

Minne- 

Merrill- 

Minne- 

Palmer 

sota 

Palmer 

sota 

Palmer 

sota 

Length    of   nursery 

school    attendance 

.74 

.73 

.42              .44 

.46              .30 

Attractiveness  of 

personality 

.15 

.16 

.58              .49 

.42              .23 

Beauty 

.25 

.19 

.52              .34 

.41              .29 

Leadership 

.66 

.72 

.64 

.74 

.15              .20 

.36              .10 

Sociality 

.62 

.83 

.35              .08 

Talkativeness 

.46 

.49 

.33              .37 

.35              .32 

Marston  scale  of 

introversion- 

.16 

.14 

.21              .15 

.20              .03 

extroversion 

Laughter 

.40 

.41 

.23              .11 

.13              .07 

Physical    activity 

.29 

.21 

.09          —.03 

.11          —.07 

Compliance 

—.35 

—.34 

—.17          —.17 

—.27          —.15 

Olson   scale    for 

prediction   of 

—.34 

—.41 

-.50         —.55 

—.29          —.32 

behavior  problems 

Height 

.73 

.74 

.03             .23 

Weight 

.46 

.44 

—.10          —.04 

*Adapted  from  Goodenough   (9). 

sociality,  and  talkativeness  (.36,  .35,  and  .35).  Two  negative  corre- 
lations are  of  interest:  compliance  and  Olson's  scale  for  prediction  of 
behavior  problems  ( — .27  and  — .29).  Children  with  high  Merrill- 
Palmer  IQ's  thus  tended  not  to  be  conformers  but  were  not  behavior 
problems. 

The  correlations  with  Minnesota  Preschool  Scale  IQ  tended  to  line 
up  in  rank  approximately  the  same  as  those  with  Merrill-Palmer  IQ, 
although  the  relationships  were  lower.  Correlations  with  mental  age 
when  chronological  age  was  held  constant  agreed  with  the  IQ  corre- 
lations in  finding  the  highest  relationship  with  length  of  nursery  school 
attendance,  attractiveness  of  personaHty,  and  beauty  and  in  finding 
negative  correlations  with  compliance  and  behavior  problems. 

Markey  (19)  computed  correlations  with  imaginative  behavior  as 
measured  in  three  situations:  free  play,  block  building,  and  a  house- 
keeping game.  These  are  presented  in  Table  55.  The  score  on  imagin- 
ative behavior  in  the  free  play  situation  correlated  .39  ±  .09  with 
Merrill-Palmer  IQ  and  .64  ±  .06  with  mental  age.  The  correlation 
based  on  median  mental  age  on  Merrill-Palmer,  Kuhlmann-Binet  and 
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Minnesota  Preschool  Scale  was  .57  ±  .07.     Subscores  of  imaginative 
behavior  in  free  play  yielded  correlations  similar  to  the  total  score. 

Imaginative  behavior  in  the  block-building  situation  showed  little 
relationship  to  Merrill-Palmer  IQ  the  correlations  ranging  from  .07  to 
.24  ±  .07.  With  Minnesota  IQ  the  relationships  were  slightly  higher, 
ranging  from  .21  ±  .07  to  .35  ±  .06,  and  with  Kuhlmann-Binet  IQ 
again  slightly  higher,  ranging  from  .29  ±  .08  to  .42  ±  .07. 

The  results  of  this  study  indicate  that  there  is  a  sUght  positive  rela- 
tionship between  Merrill-Palmer  ability  and  imaginative  behavior,  and 
that  the  degree  of  relationship  is  somewhat  dependent  on  the  situation 
used  in  measuring  imaginative  behavior. 

Gushing  (6)  reported  correlations  of  perseverative  tendency  in  pre- 
school children  as  measured  by  six  tests  with  JVIerrill-Palmer  mental 
age,  Binet  mental  age,  and  Binet  IQ.  The  correlations  for  forty-nine 
children  23  to  60  months  of  age  were:  with  Merrill-Palmer  mental  age 
.58,  with  Binet  mental  age  .48,  and  with  Binet  IQ  .25. 

Nelson  (22)  in  studying  resistant  behavior  in  a  mental  test  situa- 
tion found  that  children  who  were  below  the  median  in  resistance  to 
Merrill-Palmer  test  items  were  higher  in  mental  age  and  intelligence 
quotient  than  children  who  were  above  the  median  in  resistance.  The 
respective  mental  ages  were  52.2  and  41.9  months  and  the  mean  IQ's 
were  125.3  and  109.0. 


Prediction  From  Infant  Tests 

Hubbard  (13)  presented  correlations  for  two  small  groups  on  pre- 
diction of  Merrill-Palmer  ability  from  the  Biihler  infant  test.  The 
first  group  was  composed  of  twenty-five  children  tested  on  the  Merrill- 
Palmer  at  16  to  37  months  of  age,  mean  age  23.4  months,  who  had 
■received  the  Biihler  test  1  to  26  months  earlier,  mean  interval  13.2 
months.  The  correlation  between  "ratings"  (scoring  used  not  speci- 
fied) on  the  two  tests  was  .37  ±  .11.  When  corrected  for  attenuation, 
the  correlation  was  .52.  Fifteen  children  received  a  second  Buhler 
test.  The  correlation  with  Merrill-Palmer  10  months  later  was  .70  ± 
.01.  Corrected  for  attenuation,  the  correlation  became  .99.  The  above 
correlations  were  reported  as  between  "ratings"  on  the  two  scales, 
without  statement  as  to  whether  the  rating  was  raw  score,  mental  age, 
sigma  score,  IQ,  or  percentile  rank. 
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Comparison  With  English  Norms 

Bristol  (4)  applied  the  Merrill-Palmer  test  to  531  English  children 
ages  twenty-four  to  seventy-one  months.  She  worked  out  new  mental 
age  equivalents  for  raw  scores.  In  the  following  tabulation  the  mental 
age  equivalent  for  every  tenth  score  is  reproduced  and  compared  with 
Stutsman's  mental  ages: 

Mental  Age  Equivalent,  Months 


/  Score 

Stutsmai 

n  (27) 

Bristol 

(4) 

Difference 

0 

18 

or 

less 

18  or 

less 

0 

10 

22 

20 

—  2 

20 

28 

25 

—  3 

30 

32 

30 

—  2 

40 

36 

34 

—  2 

SO 

40 

38 

—  2 

60 

47 

43 

—  4 

70 

54 

48 

—  6 

80 

63 

57 

—  6 

90 

78 

67 

—11 

93 

78 

or 

more 

70 

—  8 

It  will  be  seen  that  Bristol's  mental  ages  were  consistently  lower  than 
Stutsman's  and  that  the  difference  becomes  greater  with  increase  in 
score.  Bristol's  children  were  drawn  from  the  following  sources:  pri- 
vate homes  112  children,  nursery  schools  253,  day  nurseries  5,  infant 
schools  72,  convalescent  home  11,  child  guidance  clinic  42,  and  kinder- 
gartens 36.  She  states  that  they  represented  all  classes  and  all  occupa- 
tions and  were  equally  distributed  as  to  sex. 

Bristol  also  presented  a  table  of  percentile  ranks  in  terms  of  score 
values.  In  the  following  tabulation  the  scores  that  received  percentile 
ranks  of  10,  50,  and  90  at  exact  half-year  ages  in  months  are  repro- 
duced and  compared  with  Stutsman's  figures: 


Chrcnological 

Age,  Months 

Stutsman           Bristol 

Difference 

10th 

Percentile 

24 

7 

10 

3 

30 

13 

18 

5 

36 

24 

28 

4 

42 

36 

39 

3 

48 

44 

49 

S 

54 

55 

59 

4 

60 

63 

66 

3 

66 

73 

50th 

Percentile 

24 

13 

17 

4 

30 

25 

30 

S 

36 

40 

43 

3 

42 

52 

56 

4 

48 

62 

69 

7 

54 

70 

77 

7 

60 

77 

83 

6 

66 

87 
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90th 

Percentile 

24 

21 

25 

4 

30 

36 

42 

6 

36 

54 

58 

4 

42 

67 

70 

3 

48 

75 

80 

5 

54 

82 

86 

4 

60 

89 

90 

1 

66 

93 

It  will  be  seen  that  a  higher  raw  score  was  required  for  a  given  percen- 
tile rank  according  to  Bristol  than  Stutsman  provides.  For  example 
a  percentile  rank  of  90  was  assigned  a  child  of  24  months  of  age  who 
made  a  raw  score  of  21  in  Stutsman's  standardization,  but  a  score  of  25 
was  required  by  Bristol. 

Summary 

The  results  of  other  investigators  have  been  brought  together  in 
this  section  and  our  results  compared  with  theirs. 

Relation  to  Chronological  Age 

Correlations  between  mental  age  and  chronological  age  ranged  from 
.81  ±  .01  to  .91  ±  .01  (Bristol,  Goodenough,  Wellman),  indicating  a 
very  high  relationship.  There'  was  no  correlation  between  chrono- 
logical age  and  IQ  (Goodenough,  Wellman).  Raw  scores  correlated 
with  chronological  age  .66  to  .92  ±  .004  (Kawin,  Stutsman). 
Sex  Differences 

Girls  usually  made  slightly  higher  percentile  scores  than  boys  (Stuts- 
man, Wellman). 

Gain  According  to  Interval 

1.  Significant  gains  in  IQ  over  six-  and  twelve-month  intervals 
were  found  by  Driscoll  and  Wellman.  Correlations  were  strikingly 
similar,  in  both  studies  decreasing  with  the  longer  interval  (.62  and  .63 
at  six  months,  .47  and  .52  at  twelve  months). 

2.  There  were  gains  in  sigma  scores  over  a  six-month  interval  be- 
tween first  and  second  tests,  but  no  gain  in  a  comparable  interval  be- 
tween second  and  third  tests  (Kawin,  Wellman).  In  our  group  the 
differences  appeared  to  be  a  function  of  the  amount  of  intervening 
preschool  attendance. 

Correlations  between  sigma  scores  on  retests  ranged  from  .47  ±  .01 
to  .92  ±  .02  (Kawin,  Stutsman,  Wellman).  Most  of  the  correlations 
fell  between  .47  and  .59.  There  was  a  decrease  in  the  correlation  with 
increase  in  interval. 

3.  Binet  correlations  were  higher  than  for  sigma  scores   (Kawin, 
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Wellman).     Kawin's   correlations    (.75    ±    .05    to   .84    ±    .03)    were 
higher  than  ours  (.61  ±  .07  to  .69  ±  .06). 

4.  Correlations  between  raw  scores  were,  as  would  be  expected, 
higher  than  between  IQ's  or  sigma  scores.  The  range  was  from  .67  ± 
.04  to  .91  ±  .01  (Kawin,  Stutsman).  Narrowing  the  age  range  reduced 
the  correlations. 

Age  Differences  on  Ret  est  s 

1.  Gains  in  IQ  were  made  by  each  age  group,  with  one  exception 
(Driscoll,  Wellman).  There  was  no  trend  for  the  correlation  between 
IQ's  to  increase  or  decrease  with  age  (Driscoll).  For  the  total  age 
range,  the  correlations  over  a  six-month  interval  were  practically  iden- 
tical in  the  two  studies  (.62  ±  .05  and  .63  ±  .04). 

2.  There  was  an  increase  in  the  mean  IQ  with  age  (Driscoll,  Well- 
man).  In  both  studies  the  mean  IQ  was  at  the  average  level  at  two 
years  and  very  superior  at  four  years  of  age. 

3.  Binet  correlations  ran  higher  than  ]Merrill-Palmer  correlations, 
age  by  age,  at  six-month  intervals  and  rose  with  increasing  age  (Dris- 
coll). However,  when  the  total  age  range  was  included,  the  correla- 
tions for  Binet  and  Merrill-Palmer  were  the  same  (Driscoll,  Wellman). 
Driscoll's  correlation  compared  more  closely  with  ours  covering  a  pe- 
riod of  preschool  attendance  than  with  nonattendance.  When  the 
interval  between  tests  was  twelve  months,  Binet  correlations  were 
higher  than  Merrill-Palmer  (Driscoll,  Wellman).  Driscoll's  and  our 
results  are  in  close  agreement  (.47  and  .52  for  Merrill-Palmer,  .60  and 
.63  for  Binet). 

Sex  Differences  in  Gains 

Sex  differences  in  the  percentage  gaining,  median  gains,  and  median 
losses  were  inconsistent  in  the  studies  by  Driscoll  and  Wellman.  The 
two  studies  agreed  that  a  smaller  percentage  of  children  gained  on  Binet 
than  on  Merrill-Palmer.  When  Merrill-Palmer  comparisons  showed 
differences  between  the  sexes  in  percentage  gaining,  there  was  the  same 
direction  of  sex  difference  on  the  Binet.  It  appeared  that  whatever 
induced  gains  on  the  one  scale  also  affected  the  other. 

Relation  oj  Gains  to  IQ  Level 

There  was  an  inver.se  relationshii)  between  percentage  gaining  and 
IQ  level  (Driscoll,  Wellman).  Binet  changes  .showed  the  same  ten- 
dency. Median  gains  and  median  losses  on  the  Merrill-Palmer  were 
irregular  in  amount  at  the  different  IQ  levels,  but  Binet  changes  were 
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regular,  showing  an  increase  in  median  gain  and  a  decrease  in  median 
loss  inversely  to  IQ  level. 

Effect  of  Preschool  Attendance 

1.  All  studies  that  have  compared  gains  during  periods  of  pre- 
school attendance  and  nonattendance  agree  in  gains  made  by  children 
attending  preschool  (Barrett  and  Koch,  Kawin  and  Hoefer,  Waring, 
Wellman).  The  amount  of  gain  at  a  given  IQ  level  is  in  close  agree- 
ment in  the  different  studies.  All  studies  show  gains  also  during  non- 
attendance,  but  the  gains  were  less  than  during  attendance,  except 
in  the  study  by  Kawin  and  Hoefer,  where  the  control  group  gained 
as  much  as  the  preschool  group.  The  other  three  studies  are  in  close 
agreement  on  the  amount  gained  during  nonattendance. 

2.  Goodenough's  correlation  between  IQ  and  number  of  days  of 
preschool  attendance  was  higher  than  the  correlations  obtained  in  our 
study.  Our  study  gave  conflicting  results  according  to  sex  and  accord- 
ing to  method  of  scoring  used. 

Relation  to  Binet 

1.  Higher  mental  ages  were  found  on  the  Binet  than  on  the  Merrill- 
Palmer   (Gushing,  Rust,  Wellman). 

2.  Gorrelations  between  Merrill-Palmer  and  Binet  mental  ages 
ranged  from  .63  ±  .04  to  .94  ±  .01  (Kawin,  Kuenzel,  Rust,  Stutsman). 

3.  Higher  IQ's  were  found  on  the  Binet  than  on  the  Merrill-Palmer 
(Driscoll,  Jersild  and  Markey,  Nelson,  Rust,  Wellman). 

4.  Gorrelations  between  Merrill-Palmer  and  Binet  IQ's  ranged  from 
.45  ±  .05  to  .76  ±  .05  (Driscoll,  Nelson,  Rust,  Wellman). 

5.  While  the  children  in  our  study  showed  a  definite  trend  for 
the  difference  between  Merrill-Palmer  and  Binet  IQ  to  vary  with  IQ 
level.  Rust's  group  did  not  show  this  trend.  Driscoll's  results  are, 
however,  in  close  agreement  with  ours  in  showing  an  increasing  diverg- 
ence between  IQ's  on  the  two  tests  as  expressed  in  percentage  of  chil- 
dren for  whom  the  Merrill-Palmer  was  higher  or  lower  and  median 
amounts  of  difference. 

6.  In  both  Driscoll's  and  our  study  subsequent  Stanford-Binets 
were  higher  than  the  Merrill-Palmers.  Gorrelations  were  similar  in 
the  two  studies,  tending  to  run  slightly  lower  between  Merrill-Palmer 
and  Stanfords  (.41  to  .66)  than  between  initial  Binets  and  later  Binets 
(.54  to  .71). 
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Relation  to  Minnesota  Preschool  Scale 

Only  a  small  amount  of  work,  with  small  numbers  of  cases,  has 
been  done  on  comparisons  with  the  Minnesota  preschool  scale. 

Relation  to  Occupation  of  Father 

Neither  Kawin's  study  nor  our  study  showed  any  substantial  differ- 
ence in  Merrill-Palmer  ability  between  different  occupational  classes, 
although  both  studies  showed  significant  differences  in  Binet  abihty 
in  favor  of  the  higher  occupations.  Kawin's  children  from  the  pro- 
fessional occupations  (Winnetka  group)  were  significantly  lower  in 
Merrill-Palmer  ability  than  our  children,  but  were  equal  to  them  in 
Binet  ability. 

Relation  to  Other  Characteristics 

Positive  correlations  between  Merrill-Palmer  IQ  and  length  of  nurs- 
ery school  attendance,  attractiveness  of  personality,  beauty,  leader- 
ship, sociality,  and  talkativeness  (.35  to  .46)  were  reported  by  Goode- 
nough.  Slight  negative  correlations  were  found  with  compliance  and 
with  the  Olson  scale  for  the  prediction  of  behavior  problems  ( — .27 
and  —.29). 

Positive  correlations  with  imaginative  behavior  were  reported  by 
Markey,  with  the  degree  of  relation  dependent  upon  the  measure  used. 
A  positive  correlation  of  mental  age  with  perseverative  tendency  was 
reported  by  Gushing.  Nelson  found  that  children  who  showed  more 
resistance  to  the  Merrill-Palmer  test  were  lower  in  mental  age  than 
less  resistant  children. 

Prediction  From  Infant  Tests 

A  positive  correlation  between  the  Biihler  infant  tests  and  Merrill- 
Palmers  about  one  year  later  for  a  small  group  of  children  has  been 
reported  by  Hubbard. 

English  Norms 

Bristol  found  that  British  children  made  higher  scores  than  the 
children  in  Stutsman's  standardization  group.  New  norms  for  English 
children  were  worked  out. 
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SUMMARY  OF  RESULTS  AND  CONCLUSIONS  AND  AN 
EVALUATION   OF   THE   TEST 

The  data  upon  which  this  study  is  based  consist  of  510  Merrill- 
Palmer  tests  given  to  281  children.  The  results  on  the  Merrill-Palmer 
scale  are  compared  throughout  to  Kuhlmann-  and  Stanford-Binet  tests 
of  the  same  children.  The  relation  of  Merrill-Palmer  ability  to  sub- 
sequent Binets  is  also  considered.  Comparisons  are  made  with  the 
results  of  other  investigators. 

A  summary  of  results  is  presented  at  the  end  of  each  section  of  this 
study.  The  reader  is  referred  to  these  summaries  for  details  of  the 
findings.  A  few  of  the  conclusions  of  more  general  interest  have  been 
selected  for  reiteration  here. 

Persons  using  the  Merrill-Palmer  scale  must  decide  upon  which  of 
the  scoring  methods  (mental  age,  sigma  score,  intelligence  quotient, 
percentile  rank)  will  be  used  in  analyses.  The  results  of  the  present 
study  indicate  that  intelligence  quotient  is  as  useful  and  adequate  a 
score  as  sigma  score  (standard  deviation  in  terms  of  raw  score)  or 
percentile  rank.  There  appear  to  be  some  inadequacies  in  the  original 
standardization  group  and  in  the  method  of  deriving  scores  from  the 
raw  scores.  So  far  as  the  present  study  contributes  anything  to  this 
problem,  it  would  appear  that  the  difficulty  is  not  restricted  to  any  one 
derived  score  but  applies  to  all. 

One  fact  that  emerges  rather  clearly  from  the  present  study  and 
from  the  results  of  other  investigators  is  that  gains  may  generally  be 
expected  on  retests.  These  gains  have  been  variously  explained  by 
different  investigators,  most  frequently  as  practice  effects  or  unrelia- 
bility of  the  test.  The  present  investigation  has  contributed  to  this 
problem  by  demonstrating  that  the  pattern  of  change  on  retest  at  one 
week  was  quite  different  from  the  pattern  of  change  over  a  longer  pe- 
riod, such  as  six  months.  Amount  of  change  in  a  one-week  interval 
was  positively  correlated  with  initial  IQ,  indicating  that  the  brighter 
children  made  the  greatest  gains,  while  at  a  six-month  interval  amount 
of  change  was  negatively  related  to  initial  IQ,  indicating  the  greatest 
gains  were  being  made  by  the  duller  children.  Over  the  short  interval 
all  levels  gained,  while  over  the  longer  period  the  brightest  children 
lost  in  IQ.  From  these  different  patterns  of  change,  it  was  inferred 
that  the  causes  of  change  were  not  the  same  over  the  longer  and  shorter 
periods.  The  best  explanation  of  gains  at  one  week  appeared  to  be 
practice  (memory)  effects.     It  seems  very  reasonable  to  expect  better 
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performance  on  retest  since  so  many  of  the  tests  are  of  the  form  board 
variety  and  scored  in  terms  of  speed.  However,  straight  practice 
effects  do  not  constitute  an  adequate  explanation  of  the  gains  made 
over  the  longer  period.  Neither  do  such  explanations  as  statistical 
regression  or  biological  regression  fit  both  cases.  In  some  instances 
gains  occurred  over  the  longer  interval  which  it  seemed  illogical  to 
credit  as  real  increases  in  ability  because  of  the  relatively  barren  en- 
vironment of  the  children.  Whatever  the  causes,  the  results  show 
that  an  increase  of  approximately  five  points  in  IQ  may  be  expected 
on  retest  at  an  interval  of  six  months. 

Children  attending  the  preschool  laboratories  at  Iowa  City  were 
found  to  make  gains  in  IQ  over  and  above  the  gains  to  be  expected 
from  repetition  of  the  test.  Gains  made  over  the  winter  months  when 
attending  preschool  were  approximately  twice  the  size  of  the  gains 
made  over  the  summer  vacation  months,  the  interval  being  the  same. 
It  was  felt  that  the  difference  in  gains  could  be  attributed  to  the  effects 
of  preschool  attendance.  Other  types  of  analysis  bore  out  the  general 
conclusion  that  preschool  attendance  materially  affected  the  ability 
of  these  children,  although  subdivisions  within  a  preschool  year,  such 
as  in  number  of  days  attendance,  appeared  to  be  too  fine  to  reveal 
differential  effects.  The  changes  in  Merrill-Palmer  ability  were  less 
cleancut  than  in  Binet  ability. 

Neither  our  results  nor  the  results  of  other  investigators  have  re- 
vealed significant  differences  between  children  from  different  occupa- 
tional classes.  Our  group  was  a  highly  selected  one,  since  no  children 
attended  preschool  who  were  below  occupational  Class  IV.  However, 
r.inet  IQ"s  of  the  same  children  showed  significant  differences  in  favor 
of  the  children  from  the  professional  classes. 

No  outstanding  differences  were  revealed  in  Merrill-Palmer  ability 
between  children  whose  parents  were  better  educated  and  those  whose 
parents  were  less  well  educated.  Our  group  was  highly  selected,  com- 
parisons being  made  between  two  parent  groupings,  eight  to  fifteen 
years  of  schooling,  and  sixteen  to  twenty  years  of  schooling.  The  lack 
of  difference  in  Merrill-Palmer  ability  is  interesting  in  contrast  with  a 
difference  in  Binet  ability  which  closely  approached  statistical  .signifi- 
cance when  micl[)arenl  education  was  compared. 

Sufficient  correspondence  between  Merrill-Palmer  nnd  Biiu-t  ability 
was  found  to  justify  the  conclusion  that  the  two  tests  measure  some- 
thing in  common.    However,  the  correlations  were  low  as  between  two 
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tests  of  intelligence,  ranging  from  about  .45  to  .65  for  IQ  on  simul- 
taneous tests  (interval  one  week).  Analysis  of  the  characteristics  of 
divergence  between  the  two  tests  suggests  that  the  two  tests  measure 
somewhat  different  types  of  abihties. 

Of  considerable  interest  is  the  problem  of  prediction  of  later  ability 
from  a  test  at  the  preschool  ages.  The  present  study  contributes  to 
this  problem  only  in  so  far  as  later  Binet  ability  is  concerned.  Corre- 
lations of  Merrill-Palmer  with  subsequent  Binets  at  intervals  varying 
from  six  months  to  six  years  indicated  that  the  relationship  was  slightly 
lower  than  from  early  Binet  to  subsequent  Binet.  The  median  corre- 
lation for  Merrill-Palmer  was  .44  as  compared  with  .53  for  early  Binets. 
The  range  for  ISIerrill-Palmer  was  .34  to  .66  and  for  early  Binet  .33  to 
.79.  When  an  average  IQ  of  Merrill-Palmer  and  early  Binet  was  corre- 
lated with  subsequent  Binets,  the  median  correlation  was  .57.  The 
range  was  .41  to  .81.  Adding  the  Merrill-Palmer  to  early  Binet  thus 
did  not  materially  affect  the  relationship  of  early  Binet  to  subsequent 
Binet.  It  should  be  kept  in  mind  in  evaluating  these  correlations  that 
correlations  covering  periods  of  preschool  attendance  were  lower  than 
those  covering  the  same  time  period  of  nonattendance.  In  other  words, 
preschool  attendance  served  to  reduce  consistency  between  test  and 
retest.  Since  a  large  proportion  of  the  group  given  subsequent  Binets 
attended  preschool,  the  actual  size  of  the  correlations  should  be  inter- 
preted accordingly.  Low  correlations  on  retest  should  not  be  inter- 
preted as  entirely  due  to  unreliability  of  the  test. 

It  is  of  interest  that  when  combined  Merrill-Palmer  and  Binet  IQ's 
were  correlated  with  combined  later  IQ's,  the  correlations  were  higher 
than  for  either  test  alone  on  combined  age  groups,  being  .71  ±  .05  for 
a  six-month  interval  and  .72  ±  .06  for  a  twelve  month  interval.  These, 
however,  were  within  the  range  of  correlations  for  separate  age  groups 
from  early  Binet  alone.  This  procedure,  of  course,  can  be  used  only 
within  the  age  limits  to  which  the  Merrill-Palmer  is  applicable. 

In  our  study  girls  tended  to  receive  higher  scores  than  boys. 

Comparison  with  the  results  of  other  investigators  showed  surpris- 
ingly close  agreement  in  most  respects.  Two  points  of  major  dis- 
agreement may  be  mentioned  here.  Kawin  and  Hoefer  in  a  study  of 
the  effects  of  preschool  attendance  found  equal  gains  for  preschool 
and  control  groups,  while  our  results  showed  approximately  double 
the  gain  in  IQ  when  the  children  were  attending  preschool  than  when 
not  attending.     By  comparison  with  the  results  of  other  investigators. 
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it  was  shown  that  KaA'in  and  Hoefer's  control  group  far  exceeded  any 
other  control  group  in  amount  of  gain.  The  results  of  Barrett  and 
Koch  and  of  Waring  are  in  close  agreement  with  ours  in  tendency  and 
in  amount  of  change. 

Another  point  of  disagreement  is  the  divergence  between  Merrill- 
Palmer  and  Binet  per  IQ  level.  Rust's  group  of  three-year-old  chil- 
dren showed  no  particular  trend  for  the  amount  of  difference  between 
the  two  tests  to  vary  at  the  different  brightness  levels.  In  our  group 
the  divergence  increased  with  successively  higher  IQ  classifications  and 
successively  lower  classifications  from  a  given  point  whether  classified 
on  Binet  or  on  Merrill-Palmer.  Driscoll's  group  was  in  agreement 
with  ours.  The  reason  for  the  disagreement  with  Rust  is,  not  apparent. 
Rust's  results  indicate  that  the  divergence  found  in  our  group  should 
not  hastily  be  ascribed  to  a  statistical  necessity  due  to  regression.  Pos- 
sibly the  environment  of  Rust's  children  gave  relatively  more  emphasis 
to  the  types  of  abilities  measured  by  the  Binet  test,  or  stated  con- 
versely, possibly  the  environments  of  our  children  emphasized  more 
the  types  of  abilities  measured  by  the  Merrill-Palmer  scale.  The 
majority  of  Rust's  group  was  not  attending  nursery  school. 

Summing  up  the  various  points,  it  appears  that  the  Merrill-Palmer 
test  is  not  quite  as  adequate. a  test  for  the  preschool  ages  as  the  Binet 
test.  However,  it  appears  to  measure  a  different  set  of  abilities  to  a 
considerable  extent,  and  therefore  might  be  retained  as  a  supplementary 
test.  The  relatively  low  agreement  with  a  simultaneous  Binet  indi- 
cates that  it  cannot  be  substituted  for  the  Binet  with  any  great  assur- 
ance of  comparable  results.  Whether  the  Merrill-Palmer  presents  a 
continuum  with  performance  scales  at  later  ages  remains  to  be  demon- 
strated, there  being  no  evidence  available  at  this  time.  A  point  de- 
cidedly in  favor  of  the  Merrill-Palmer  test  is  that  children  and  exam- 
iners like  it.  It  appeals  to  children  and  usually  requires  less  skill  on 
the  part  of  the  examiner  to  secure  full  co-operation  of  the  child  than 
is  required  by  the  more  verbal  type  of  test.  However,  ease  of  admin- 
istration does  not  necessarily  make  a  test  more  adequate.  It  is  the 
writer's  opinion  that  one  of  the  difficulties  with  the  Merrill-Palmer 
scale  is  its  reliance  on  small  differences  in  speed  (if  performance  for 
crediting  the  performance  al  different  levels.  In  some  instances  the 
absurdly  small  difference  of  one  or  two  seconds  determines  what  credit 
the  test  will  receive.  Objection  to  discriminatidii  on  such  small  mar- 
gin is  twofold,  on  the  reaction  time  of  examiner  and  on  motivation  of 
the  young  child  to  speed.     While  it  seems  unfortunate  (hat  sj^eed  re- 
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ceives  so  much  emphasis  in  scoring,  the  general  adequacy  of  the  test 
despite  such  apparent  weaknesses  must  not  be  overlooked.  Whether 
the  test  would  be  improved  by  minimizing  the  speed  factor  can  be 
determined  only  by  experimentation.  Greater  attention  to  comparable 
selection  of  the  standardization  group  at  the  different  ages  might  over- 
come some  of  the  present  discrepancies.  In  its  present  form,  the  ade- 
quacy of  the  scale  will  need  to  be  judged  by  each  person  using  it  in 
terms  of  the  uses  to  which  the  results  are  to  be  put.  It  is  hoped  that 
the  present  study  will  be  an  aid  in  such  evaluation. 
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